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(57) Abstract: Objective sequence data (10) which is primary sequence information on an objective protein is entered in an inter- 
action portion predicting device by the user. A secondary structure prediction simulation of the objective sequence data (10) entered 
through secondary structure 



wo 03/107218 Al I Illll llllllll II llllll lllll Mil I II III Mill lllll lllll Mill Hill llll lllllll llll Illl llll 



» sss^y is—^r>D 1 7 -t? ux$— ■ is* (8i) mmm can*;: us. 

i>zi ■ x>S/X«a*aW Chiba(JP).«*« 

lii (HOSOGI,Shinya) [JP/JP]; T261-8501 ^ 16 » =F ( 84 > »ffiB 3 - □ /WK (AT, BE, BG, CH, CY, 

^rfiH^IE **1 Tg 3f«SSf?ytf-f CZ, DE,DK, EE, ES.FI.FR, GB.GR.HU, IE, IT, LU,MC, 

>D 1 7 -feUX^- - U^- V =l ■ +f- >T X > v X NL, PT, RO, SE, SI, SK, TR). 

Chiba (JP). SB3 ft (SHIM AD A,Ta kas h i) 

[JP/JP]; =r261-8501 -FUm ^SUfiUSE tlUg * ■E5mm 

(74) ftSA: 5I# £BJ! , ^-(SAKAI,Hiroaki et al.); f 2 - K&tfflftODB&silCOlN-r I*. 5£»S*ff**t* 

100-0013 mjfrH^ftfflBatfiaHTB 2 # 6*§- M &PCTjiMy ha>*BH=»«**Lr^* r a — KiKB 

^msgSP tf-lUTW >y Tokyo (JP). #>X/ — hj ^#fig 0 



prediction programs (20a to 20d) for predicting the secondary structure of the protein from the primary sequence information on 
the protein is executed. The results (30a to 30d) of the secondary structure predictions through the secondary structure prediction 
programs (20a to 20d) are compared with one another (60). On the basis of the comparison results, the frustration of a local portion 
of the primary sequence information of the objective protein is calculated (70). From the calculated frustration of the local portion, 
the interaction portion of the objective protein is predicted (80). 
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Ribonuclease f£OV>T#T 5 7 Sfe^gfefc^ft^M©l*<£>^A S 

0 #7K®#^ 10 2c <D%kWz.3: «9 , Ribonuclease ^£#:CD 
!BiH^3ste:fc5#, Ribonucleas e (doV^T^T 5: / 

^mmm^mmm 100^ i^mmm^m^mn 1 o 2 d o^asc £ 9 N r 

ibonuclease W^^^^etftJit^S^t , Ribonuclease 

04 8|tt, ^^^fftSf^ffWitl 0 0^ M&^M®#/££|U 
25 0 2 b <D%am\Z. £ <9 > Ribonuclease-inhibitor 

©8MMfla£K:3£<5^ inhibitor (clo^T^-T ^ / ^l^feS^^S 
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mmmmw: 100 tK s»7K®#^ i o 2 c <Dmm\cx 9 , inhibito 

r ¥#©feiSMII3tfc£<5# % inhibito r teoV^T#T 5 7 Bfcgt£&lC 

Kifmmmmmmm 100^ #«tss^#^ 1 o 2 d commit «t 9 , i 

5 n h i b i t o r ^<DfeS*atKlS<3#, inhibitor toVNt#T 

&tiz>Qmmm®:feu 3102b <omi&<D— m^-r-fn y ? m-e^ ^ 15 
19 , ^ 6 4 nitt N 2ocD^vi/^ ^ ^<Dia^ij±(Dj^gi^^r^±^Eggf ^ 
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tf^— ©^/V^— IHT*fe«9 N H 6 9 Kite, 7Wnj)y.x^77 

7 0 |21{±, m$4(C N huntingtin-associtated pro 
tein interacting protein (D^^Uu.(DT ^ 7 WB, 
^#-§-£r£ <9 ^ ISBJftfJIn itric oxide synthase 2 A© 

#*Pi-§#^(Ddr-Y jy ^tt^P^S^— ^!lSr^i-7n— h~?&> K) , H7 9 

JH 8 0 HI te N fc*5 ft 6 iiO «9 P fd^ "f-^m^HMi- Z> Wr-frco* ^ 



WO 03/107218 



PCT/JP03/06952 



36 

wmb?^y&mmirZ)Wr&<D-m&^-tm-<:& v , m8 7m^, mopac 

2 0 0 OOA*7 7^/KD-fJ^f|ffe ^ MOPAC 2 0 

^8 9iit ^^(D-m^t^m (MOZYMEfe+BFGSfe) t^mm^ 
^(D-mm^m^ (MOZYMEfe+BFGSS) k*mM<Dm&\ZL £ V) f|j^. 

^v/^sco— ^ga^jft^-cfes n&mmf—* 1 o^^bj^^s^m 

WI S S-PROT^P I R^Tr EMB Lf ©«©7-^^7i:Si$ 

^^^^^«©-^«at^«yi-§-^at«07 B n^7A2 0 a~2 0 d 
ff-tZo r^ti^n^7A2 0a~2 0dft #«JxJ3\ Chou- 
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Fa s m a n O^fe-^ neural network 5 1 i n 

ear statistics SriBV^^Mfe^ nearest neigh 
bor method i?«r#IJB UTZl^fllat^M^ 5 a 1/— > 

a ~ 2 0 d ©Zftilf Ifef 3 0 a ~ 3 O d ^ttgf 5 (6 0) „ *t->fc;bt>, 
5 (6 3~6 6) 0 

0) 0 -f&frt>, tt:«*§*^e>^S0J|g*9*-^ (6 3-6 6) "C&fcS— #C 

•So 

*> s v ^ ra, ^ & 5 ^ij^m^^rtt^(D«5t # salt ^ w^e^mtt 

25 ©x^-f^v^77x h > 3 y^Itrtiv^ 

j/ g v ^^(D^^^^w^n^^mm^m-r^ (so) „ 
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(67) &mE.ftm$Mt t m-r % „ 



5 ^i^0Z«f^^4Oit#l, ^^J|IOJfc$fcte*3V^;BV^ (6 

o) „ i-ft*?*,, @ w©^y/^lCTt»5ZMf-^ 6 2 ^ij 

AO^aiJ^^— ^ 63~66i: 5 0 

10 ^>'/^ 0 ^®©^Ef*t#3t7 ^ -^^^ oT v^§^^ f^t?t>, P D B 

~ 2 o d (D-ftmm^mte&j*—* 3 0 a ~ 3 0 d ^n-tzmtm^-rmm 
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5 n i?-mm^-ifcM^mm<D^7 , x3 ^7A^^gtt5^^7A 2 0 

10 |2l2(e:*5V>T^§|5v'^^A2 0 Oli, *y YV — ? 3 0 O^lt, *gS{^ 

^^fA2 0 0fi, WE B f-/^A S P f-/^ ^ LtM 
t> «tV\ ^IfU^^A 2 0 0 (D&mmt., ft&isxTA 2 0 0 K 

20 mzfcte^xn^mntiL^mmni o o«, 

10 0 ©£#:«:ffla&$teffl1lP?*« c P u#o$iJ« |3 10 2, ®{f 

*m 0 4, A^Jiil 1 2*5iU«ffl^«i 1 4fc^B!Sti/SAttl^7flai 

25 *|f*9*— * 1 0 6 a ~^ — * 10 6c) ^felft-T 

saaflsgp 106 ^«^Tft^^^LT*3t9 , ^tih^m^m^mm^ir^x 
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h i7—^ 300 Kmm^im^mm^nx^^ 0 

fflUg&y*— ?^<—X 10 6 a~^^°^K*3tT f — ^ 10 6c) tt s @ 
5 0 

i^fbfE'B^ 10.6 ©#tfffifei|3ff© 5 fe, fi^f-^^-^ 106a|J, 

io mh^WtvbZo m 3 H:, ^mife^—?^—* l o 6 a fcJ^SftSfim© 

iofm7-^-<-^ 106a ^mfttsfrizmm, m s k^-tz ? ^ 

^ fc , ism it — * ^io6bii it^m /p^ao - & 

20 -&mmrf>m&mbm&<Dr&m%k<f~-* t<D~^mxh^^$. ~ u—> 3 > 
^<Dmmz}&zxmi3&<Dm&±%< u ^wj:t)M^sv^^tc 

^^x^(D-mn^^wiir^ t% , *<Dm&&amm-T*3bzmmm, emit 
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*fc, 0 2 Kl^T, fflfflfiH 102 tt, OS (Operating Sys 

mz., b mmmAjji® i o 2 a , -wi^M^n ^ ai^p 102b, - 

^MWp^7A10 2c, ^S'J^mit^l 0 2 d, 77^M S^g 

^t+i?^ 1 0 2 e , mm^mzm^m 1 0 2 f , -^f^-^i&mis 1 0 

2 g, *3«t^ m-ff ftttf fRKfeffP 1 0 2 h3rfli;iT#|/ifc&;ft/rv^ 0 
25 r © 5 *>, @ mmWAM 1 0 2 a fit, @ ^^^W^—ftEa^Hf * 
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A 1 0 2 c tt % ^ Vx^fC©— ^K^JW^feS^^^jBto-jJcflKtSr^ 
i-S^SW§*tt:t!iE^©-c*>5 0 77^b ^tf»«B 102ett, 

25 E^-f^^S] 
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Ury7°S A- 2) 0 

^^SA-2^£5^T, r^iif^M«|S10 2gia!) 

^ £ ti & H7jkmmf- ? m%mm<Dmm tc o v % t 0 5 j$ l xmm-r % „ 

10 t7n^-hT?fe5„ 

^106 c^^^ttrvN^^^ft, -mnm~?-?i&m$i 0 2 g it 
15 ^^^»«3t^— ^ 106c g wsh^ij^— ? (D-^m^— 
m^x^MMi^-*^— * 106a (Dmm<Dmmmm^mn-r^ 

^SB-2) „ 

10 6c fc3^£;ftTV^V^|£i;ift, — &*3i7*— *&#g|Sl 0 2 g 

20 ft, g^gg^v- #\zLm^%mm(D#>s<?^(D-wm^^#&?z/^? 

Wm^f— ^ 1 0 6 c \z.ftj±-fz>fr¥\]Wr-rz> 0 -f 

"^#^^-^#£131 0 2 gft, f^x.ft\ ia^JP B 1»^o £¥U 

106 c iz.^m^tit^m^^u(D ^ m^M^i-^mm'f—^ t ^^1, 
25 t, ^wsim&^i-sia^-^ o^Ba^-^©— su^^-rsto 



WO 03/107218 



PCT/JP03/06952 



44 

* i o 6 a <Dpji%:<Dmw;mmz.fam~rz> (^^sb-4) „ ^\ 

* 10 6a ^&*rf3„ 

10 6c t#ftL^V^ 

^OT4(cm«9, m^m^mmn 1 o o -^tif^M^n^^ 

lWn/7A10 2ci^ff§^ (^^SA-3) „ i~fc;b*>, Zl 
#:#jt«iJ7 d ^9 A^fflfP l o 2 b te N mfLtt, @ i$E?!l7*-* &Bff3£<£>7 

MV1t*)-rZZ.b{££9, #-^C*it«j7°n^^Al 0 2 cOA^^ 
:Mr7c^ ZimtitWJ^n^^^ 10 2c SrHfrrSo ~ 
Wfuf^J*! 02clt ffiSfi»igfl 0 OOFWc^i-^n 
^7A?fcotU<, %y M7 — 7 3 0 O^U U ^e— h "Cliff i" 

20 5^t^T:^5^v'^TA2 0 0(0^§|37 0 n^^A-efeoTt 

ov^\ -MSjtWJ^n^^A^fTfPl 0 2 bfi, #n ^itWJ^n^ 
7 a i o 2 c (Dis% a w--> 3 >^^-e*>5 -^3t^M^^^M^7- 
0 6 a ©0ffe©|Btt««fc«Ktti-* „ 

ov^t\ ^s^§w»»fii o ow:, ^mm$kv<M%i. 0 2 d©» 

25 £ 5 , ^SMS*?*— * 10 6a @ WE^Ir*—* 

A- 5) 0 -T&lbt^ flM^|10 2dtt, ^jSfefjffi/n^yA 
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10 2c (DH^km^^m^^X , iWJT-^O^^tttt© 

7=7 J*mft%$ i 0 2b^@ i&gB^Jx— * {c^i-s— ^filatT*-^ &ifc#-eir 

i~ WJ^T 2 — 0 6 a (Cg^MB^Jx — ^OZ^i 

9 A 1 0 2 c 0-^C«at^^t £J:b|£1-5 0 
OV^\ tgS^ffl^fiWmg lOOli, f> l/-iy 3 ^ff^|5 10 2 

10 >>g ^f-|-#§|5 1 0 2 e <9 UtT £ 5 7 ^ X h U— is a l/mff%m<D—M& 
i6{^fj;5^ h V— >3 VfMfg|Sl 0 2 e 1^577^ b 

20 3 V^rff^UTt) «fcl^ U7y7"SC-l) „ 

25 ^^r^mui^xh 

h 1/— ^tUPgBl 0 2 e ii, ffiMfitf##x~^-<— 1 0 
6 b MLt, Wlftfff^'IffRISSflS 10 2 h (DWmic J; 9 IS-jjsft ^fitc^-ZL 
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^m^myn^yj^i 0 2 ccommmmn^wsv, mmmmm^m^^x 

fflfa&^SH^n^^A 10 2c OZl^:#5t^M^^^VNS^%#CtT, 

mm&mmm& 1 0 2 h #-^«^iij^n mio2co- 

1 0 2 C (D-^km^mm^mm (-mm &tfiN-<s 0 -tit, ss-ff^'W 
10 mmmu io2hit ^-wi^M^n mio2 C ©Mo^tt^ 
2p«ftstt# (fix.11 1) ttttsu ^mu±<Dmm^\^Titm 

m Htf Lt, mmmm^-^^—x 1 0 6 b ©^©iBttfB&fciMfti- 

15 3 C 

^-MIl^iyn^yAl 0 2c }d «t ^SB^J^PJ^^o^E^J^tDT 5: 
/fiaiW^n^7A 10 2c ©flftfl|^«#S:|8SLTf> J:Vn (M 
20 BB3Wtf>— #B£>T5 /^tov^, /P^AAIi, o«5tOflSftS 

ffJtffWi. i-e&-5^) 0 

Sfc* StftSlffftl^lfB 10 2hfl ^at^M^n ^7^1 0 2 c© 

25 - ^it^sij^n^^A io2ciaom <&&<Dffimtt^x , m^'&tm& 

n ^7 A 1 0 2 c ©tf Sfft^lt WfLft, 7"n/7AAIt 
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(Dfavmy&tows mm m& 1 . ixh%m) „ 

l?^® 4 ich D > ffiS^fWi^ffliJ^e 10011 1 0 

-7) „ i-fc*?*>, tsa#ffl§i3f»m 1 0 2 f ix.ii 
ov^\ *BE^suifc^ai3s« 1 0 0 fi mm^—^cDn^m^iKD^m 

*S*SrtiJ^7Sg*l 1 4{3Lffi^7i-S U^s/^SA- 8) 0 

^^i^M a - 1 N mm^mm t m znz mm^<om^mmAA - 2 #3 
&sTK^^m<Dmmm^^x, m 8 jsxxtm 9 hxmm^um-r^ 0 

^mmWm, miMT^-sUm^??— £ (Mammalian Aden 
ylyl Cyclase) (PDB ID: 1CJK) (*Bj§*ffl#K:;3ol^T 
TMACJ £V^ 0 ) ©75 /fftSE^Jfclo^-C^tt^A l£5j;t^2 £rJ3v>T 

m s n tis^^isfi^M^e 100 (d^=.# \cm^£ti%*mnm<D%m 
ma c <dt % / wmu> i3^h7y vnmxh&Wt&'vmmm&TF-t 
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Wf^mm^^-r^^^fDm^m^MB- 2 N mac (dt ^ /mmm^^(D 
m<D~ ikm&x«fo%M&<Dmmm&^iry9 7(Dm^mmMB-3, mac© 

5 fgJ&M B-5 v /B^7AlO -^«5t^S!i^(D^^^M B - 6 % 7° a ^ 
^*©mtS^j;b|g^^vN^o^oVN-r, 79* M/- < IS^U 

#>£r?fei&i- § fc <d m -v & & o 

15 llI9^^V^TMAC^oV^T^ilJLfc^#it«^3 ! E«^ (space 

fill) ^TlBife^TV^o ^*5, 77^ M/- i/g V^|3fif« 
Wfe-e^R£;ft,TV^o *7c, E!9 (d^TMAC ^a^Wy^^^-e 
(D{&(D$Z/^7m-3.®c&mm (wireframe) fcTfE*fe£;ft/rv^ 0 El 
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mmzxfttjtfrtiz&mmmmz.^^xfe, ^<^gp£fcm£m©— c 

PU (Central Processing Unit) &£U^WiC PU 

lifi o o ««W^^^btt6 0 
20 M7-^^r^LT^$^cT7°y ^ Air— ^^IB^^tLT 

•So 

1 0 6 a -^^W^atT^^-* 10 6c) « % RAM, ROM| 
Tfe^V^^^O^ hV-^tfe^ ^S&a^^lM hJtf^JlV^ 
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@<£>— C G I (Co mm on Gateway Interface)^ 

tM^^V*^, ROM, EPROM, EE PROM, CD-ROM, 
MO, DVDfcOfif© rpX«fflO^Ji^f*J ^, 

fclrtJfc^jT/SROM, RAM, HD^CD^CO r@^<D4M$£{£j , 

LAN, WAN, ^y^-^7M-ft*$^^5'h , 7-^^Lt7 a o 

—/^y^y^y V t LT#tMSfife§*L5 fc©^ OS (Operating 
Sy s t em) tdf^ife $ ^SgiJiO/n y^ A £ mflil UX^r«fg^jgj^i-§ 



WO 03/107218 



PCT/JP03/06952 



51 

5 ^yh^ LAN (^/M^o^^^) VAN^ ^y^^iiffH 

lf/7 s i??;V<DW3>*^te) ^\ CATVi^ IMT2 0 0 0M, GSM 

#5££ fcttPDC/PDC- P^f©^§@ji^iii/i^/^ 3, f. 

4\ te^tt},^^ B 1 u e t o o t h#«Z)^BfMlilH^ PHS«^ CS, 
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as-sv^T, n&<D?>'s*?w<D-fcmFmm<Dm'ffimft<D'7?x h is—is* >- 

m$fc&?—9 te^afi^Sri* < £ £ ft: J; ?K 7?^H/-i/g ^fhlTtc 

6®(7)5tf$«)t^— ^^rPDB (Protein Data Bank) Jieif 
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eK(D^7:#:«5t^^^^v^T7a^•7 i ^Tfl31 (*R%£gfta£ (HOM 
O) *fc«ft®2gfi3I (LUMO) ) % #>£rj/titc^ ^^©«L5t^^ 

iiT% ft^^fLal (HOMO) fJfcttflHg^l&fLil (LUMO) (D^m.^ 
*^*c—fe, tI©/o^7^MOPAC2 0 0 0 (J. J. P. 

Stewart, Fuj itsu Limited, Tokyo, Japan 
(1 9 9 9) ) f ^V^TAM 1 a b^Tyfef j; Vft&t&Z. k&X* 
(xry7 3 S 21) 0 

<5o 

fL31lf#§rfT5 (xTv^S 31) 0 

7kft^<DMmmte^^%^!M:-rz,!&m$&z> (^ryys3 2) 0 
^a-u^m* t^mtmx. btiz> a mitts, m&mcDm*) \z.mm&}temm,fo% 

m<^m (K 1 am t ^M^LfcCOSMOSft^WJtifcS, ) 
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wt5„ -as^m r^n^^rtLitj t» mmm^mm. (homo j t 

¥Mci&QWm (LUMO) J <D2^<DZ.b*mir 0 U^b, Ififo J; 5 fcg 
<^ 3$ -CW: 7 n ^ T £ a: ^/p ^ {J: u t h % ^ ^ v N ^ ^ 

i*S*fc£#ot (HOMO) i;©x^;v^ ^^^fclHtf (^fcj, 2eV 
20 fclHt (#!lx.J^ 2eVf) ^(D^XfD^Wl^^n^T^fTWl^.^ IDS 52 

0=2 
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( i nm&mmcom^ $ d nmmmm, c , t±m%o 

D (K) =S Cl 2 

( i fem^tMTs. ymm&Kiz.mmvx^z>i£:X(Dmmmwd 

%frftm<Dj<z% tem^&^AsX^^T b&x%z 0 ^fhh 

m&ir&m.mz.mox^ ut/w^— o©r^ /^h-m^u-o^ ^ 
^±^«t 9, &&K<D7v^TjTi&m.bmmw&&ftinisX^z>T$sm 

mTZ> (^T^7°S5) o Miff, h^b77^7o:^77-y©J; 
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SWfctefifc?) fcfcv^ taJW»otv^, I^Hte^/i^w M&'&LTV^v' 
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X%Z> a f#IxJ3\ M^^^^T^^M^fci^oV^T^tt^ir^aiJ^tba 
io J;5tMt5rtt% ?£tt£M£:feL$£J; 93Eli^^§r k&-?%z> 0 
£1\ ;£^*^A<D#^t<:ov>-cEI 1 l~IHl 3?r#ILTPJt5, Ell 

^ 12 °0^^ ^ M7-^ 1 3 0 0^UT«>ff RT|g^^bT«^§ 

El i i fc*5VNT* y m?-* 1 3 o o s ^w^mm^mmm. noo 

20 i^jS^fAi 2 o 0 £Srft£te8M*f «;»IB«:#u 011*. tf, 

Mil fc38\,^Xft-$$i/XTJ* 1 2 0 0ft, Y V — ? 1 3 0 0 IrtLT, 

m&mm&m&^mmm 100 tmm^mm^^ mm^mvxm&n<D 

Z-^X\ ^gU^rAl 2 0 0^ WEBtw^AS Pfw^t LTi 
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5 mi itea3^TS6«^a^^a936*i iooit m^^, sestets- 

f|3^««l 1 0 0O^#:^^«IJ^I-r5CPU^(^flJ#PtPl 10 2, 

m-f y^— ^§ri 104, a^si 1 1 2^iti 1 1 4^mm 

^fl^M^tsUm^ Z/? — ~7^ — ^l 108, *3«t"0«, #«(75^— ^ 
10 ^^if^^i-^WB'ltfUl 1 0 6 ?f(l^lT«j^$^T^(9 , ~thb& 

tB'itfpi i o 6 ^mfc£t'h%&m<D'f-?-<-x j $>T-7*/i' (m&wmitir 

15 — * 110 6 a^3j:t;Miff-^ 110 6b) H^V^^S 

-ttfetB'it^ 1106 <D&mmmm<D o t>, ^scwst^-*^-* 1 1 o 
6att, {T^/mmm?*—?, znkTmm?*—*, &m 

7 s — 1106att, ^f^^^-^y b^rfeS bTT^ir^-f-§«|50^ 

25 ^fc, ^ls^x— ^ no6bii mmi® 1102 ^.ts^a^m^M^ 
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■mm^mmwi 100 t^y w—^ x 300 c^fcte/v— ?m<Dwmm 
B111 2^in 1 1 Aomm^ftDo i^x\ mxgmi 1 1 4 t u 

^T^V^TtetB^SSl 1 1 4^^ = ^^ UTlBife-f S^^fc 
3) o A^fil 1 1 2 i LTtt, Jtf— K, n^*, *3J;l5, W 

Elll ^jol^T, 1102 OS (Operating S 

y s tern) ijfp^n </9 A, #SO^i®^Jl|I^^^i^ L-fc^n ^ 

15 ^£ 9, ^(D^^^fTt-^fc^tD'ltWaSrtT^o $J»1 1 0 2(1, ^ 

mm&mz-^ y^^^ rw\m\%n> 1102a, j^jm^;^ 1102b, 

■fottWfeU 110 2c, m^W-WtftM 1 1 0 2 d , «#t£^|3 1 1 0 2 e , 

mmr ^ / tas*^^ 11021, ^tttpfi^MfP 1 1 0 2 g , mm^*/^ 
=¥-1+^ 1 1 0 2 h, *5«tt>\ m^—^wm^ 1 1 0 2 P &m%.xmi&£ 

20 ttTV^o 

^©5^, ^nVx^TfL3tH-^l 10 2 ate, «5&7*-* fc2k^T^ 

nyf^ Tf L3tf+3^l£-efc 5 0 - n 7nyr^ T«i3ItHfL|fP l 1 o 2 a 
te, 812 KTjk-ti: 5 *it&#t£#L5ttH$gB 11021 tm&QWimmift 
25 1 1 0 2 j ^r^lx.Tfij^$tb?) 0 
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mmw iWkj&to 1 1 o 2 b te N ^n^^^TfL^t^^fe^^^^/i- 
?k^n^ no2ca, m&wv&frv K7k&=p&m£.£itxfr 

awK^ifpi 1 0 2 e se*r*®^#«n4r$ ytii^itt 

*fc, #IMT ^ y 1 I02ffi, ^n^^^TfLM^j^ffl^it 

* fdifi^x. § f i3t^*/K¥— i & 6 5H^jI*5 J: xfi/&1t mmm Kiftot^ 

15 yita*£ bt^tsfiir ? / M^stfeSo 

iStkgM»8flg|5 1 1 o 2 g ra N fir ^ y »a*2£$fe£lfis 1 1 0 2 f id 

ir&ffimm^m^&x&Zo :^-c\ sh^if wfc^ai* p 1 1 0 2 g « N mi 3 

20 §151 1 0 2 k 5Ll$M^±xmi£<lkVX ? 9 X? &i / E^X\s^$$ft<DmWT 

5 y iM^wt^iftr 5 y ^aKastRfp 1 1 0 2 m t , £ s# 

ffi£i«LTMCt-;5fil* Sr^-rS^JttS?lfl5 1 1 0 2 n £ £#;iT#|j$£ 
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fcoV^ 4-1212 lMLTi»cW5„ 

JC?£tt»«JSifi 1100ft, 1 1 0 2 p OfckSfc: 

^fg»©Ifif(D5f«f-^^PDB (Protein Da t 

a Bank) * i£<D^U^— X ft if h^M^T^ (^Ty/SA1- 

1) o 

io ov^-e, leiMMi^aj^t nooft f&ijWB 1102 o^stc £ 9 , 

15 . $1\ Sfi«^f4fWi«iJ^l 1 0 Ofi, iei©II^#b (^^5, 

mmmih^Am m#m. mmm m, %m, 1999^ tttiz. 

F C = S C £ 

25 S teMft 19 Hf#£r^l&f £ UfcfT^J, £ nmm.^*/^ — <D^m t Lfc-<^ h ;v 
&7jk-t 0 y ^T^JteF = h + G • D t V> 5 £ 5 ^> ^J^fi^'JD £ |fig#&t 
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(^wsbi-6) cd^-x ^ y 7°%mm7$mmi%ci-% * -cfr 5 0 

5 Bl-9) „ r^T, ^«L7lff-^a^Ti~5o 
10 1 6MttPJf5 0 Hl6tt, *»l^(t§*WfA©7Py 

15 ci-i), tr-e, &*imtir#zn*>k, mtitvx, #^m^t^ov^ 
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2 0 (^^Mfc*5V^Tf4 N 5 ht£Z>^rV ^^<y R 'f - K (REWTY) 

Irani 1 o Of*, ^h^^^t^lM 

£*©JSffl)|ft.5i£&j£iS*t-S 0 ^nv^-f T«L3tfH|Lffil 1 0 2 a tt, 

10 *iSS&£#LjtfHM 1 1 0 2 i *5 itKS{£^fL31f+^g|5 1 1 0 2 j ©«tajC «fc 
•3*iS5fe^lHL3t (HOMO) tt^ttaUfcl&JfeU «^ft3t (LUMO) 

15 ££oT s ii7^838ift^H02fH:, ^fl3t2, 3 N 4, 5, 6 

ry7sci-2) 0 

2felC, ^ttfP^jBIIfP 1102gli, 5: 7 g£a»«|3 110 2k© 

20 3) „ ^^jlflt #^T^7^a»^f|5 1 102kft, ^fl5t4f^'l4 

1102gfi mttT =• / 1102m© 
7 5/^l^IKt§ (^ry7SCl-4) 0 02 1lt ti7 5/l^ 
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«3t^— ^ Sr&h&^TvK y^V^^VK ^^^f/K /I-T^K^tV 

io m&mT-rz>o 

15 ^Bfcov^Hl 9l:#lLt»5o 01914, ^^Ufe^ffifcSSJtS*^^ 

20 y7SFi-i) „ xTv7sci-ite&\,^xtZT$yWiZk<Dfr%i&$:it> 
#l2Ifc:«k5£, ^*i3t 1 ttJSC^## 1 , ^F«Ljt 2 teJf[^#^-4 , #^31 

25 31 8 3 % ^tlL5t 9 ttjjf> 1 % ^#L31 1 0 4 fc'Jft 
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5 10^Mt5, 

#Cf^ mm^^/P^-ff HLffi 1 10 2hlt *g Ufcfc 
;V3?— (D^^^Wl^^WRlT^ (^Ty7°S F 1 - 3) „ El 2 2 fcjgcf- W\c 
*3V>T, ^lll 9 it; 1 0 }i^«Ll^©T*^t5 i , R©iiN^ 
(^##1) E©±INI^ (^#^-4) ii^i6^ 

10 ft^^^/V^r — dSSJv^fefLit^^/V^— W-#tP 1 1 0 2 h fifc-fctl/^Jh/Stfii" 

£o i-ftfc*^ R©fi5t^^/v=¥— mov»*cri— 6 e v, e <dw^^*^~- 

$>L3t^/V=¥— ffUflfP 1 10 2hii, 7 5/ tM#f^f#, tt^ 

15 x. (7t^sfi-4) N m^(D\?-? ^(DmmmtL&mmT ^ / mm& 

wx$m i 4 \cm v) , ^a«^t4^'fi^M^s nooa, ^m&wj^ i 
20 i o 2 g (D^ka^ £ 9 % f^ir $ ymnmcD^fabm^tiL&mtfLi^xm&i® 
tiL&^m-rz, (^t5/^sai-5) 0 rit\ iiT^/imw© 

E 1 - 1 ) % ?gf4£[Hi^» 110 2gft, fH*itt!i« 1 1 0 2 n (D%m\^ «£ 
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E 1 - 3) „ 

5 ^tt^fi^M^p no2gi^ ©^ffi %m®$m t ut wj-r § ( * ^ ^ ^ s 

El -4) 0 r.*UCT, fiT^/^S^W^Tt^o 

io D\\7kftffimm-e&z> v ut—ht i \i.mMkm^^<m^<hfbx\^x, 

!&M?£T 5 7 S*g&2£riH i s 4 0 , G 1 u 5 8 , A r g 7 7 N His92 

AIns i ght I I ^«toT7K*^Sr#*nbT, ^fLMft^^^^ffi 
15 «*^Ufeo ^LT, riil©yn ^7 AMOP AC 2 0 0 0 ^JlV^f 1ft 

*«Bt*#j£<H (cosmos *m\<^xmM(Dmm%nmvfc a 

~~x\ mmm 1 y 7 itt— t?T i©7p rfLStas^ 
bfcr 5: / mm&%m 2 3 ^-m^-r 0 

20 02 3(^fj;9^ ?Sffig|tf£<0#IMi:&9 5 5©(i, HOMO^b2#B 

tGlu5 8^ HOMO/5^ 3#g{JlH i s 4 0 N LUMO^f>4f @©H 
is92 N LUMO^P,3#@tAr g7 7^MUc 0 ^©4o©7^;a 
^{*®< fc£M:o TV ^ ZZtm&&tiLXfoZb2&Mte ; f>ffi1r%>Z.k& 
T%5 0 ^frUS^T*— * — SctTV^, £fc, His 40iGl u5 

25 8flSjft#E$Jte, Arg77iHis9 2 ^jftM^ftKUft < ^MT^3 0 
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5 jt^/V^-^^v^T? /^S^ftat^/l^— £&»tfjbfc^£r|g|2 5K 
40, 5 7, 5 8, 7 7, 9 2 i5o^W^ o 

15 H2 6 ^ j; tTttffl $ tbrtT / wmmm^tbhmmx?k£> 

btlf£f£mz.j&mt£T $ /tai (4 0, 5 8, 7 7, 9 2) £ < *fj£ LT 
[5fe&fi$]2 ; Vtf^? I/T-if A] 

20 ^iiitfe^y xsT—HAtemfflimfckKm^bfox^x, ^m^r 

s 1 2, Hi s 1 1 9X&% b\s^y ^btimWi&lZ-mW&fri 

Ins ightl I K£oX7km$r^-%:ttML-X^ ^miWrm^W^mm 
25 £r^$cbfc 0 ^Lt, rfjJK<D:7°n^7AMOPAC 2 0 0 0£Ji^-t:ftMd1l 

«ISMffl (COSMOfe) £J3^T^CDl£#&%lf,U/c 0 
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5 -7°n y Y Vfcmxh&o ^m\^irX 5 1^7 5 2, 47, 11 

7, 76, 5 3(Dnm-mm.^/^—<DM^^tmn^o 

io 0 2 7^bfc^n^^TfL5t^ J;5ii7^ 02 8 

*s ±1*121 2 9 ^ Lfc^M^cDfLm^^/v^-^ j: zmmr $ / mmmco^ 

12, 14, 1 1 9 t 30^$,^5 0 

1213 Old* D#3il8#£ LTttai$tL/tT5yilSI3£ttV^tbt>IHft-C3^«) 
f>HfcfgttfcM^7 5/iM (12, 119) \Z.£<MJfcVX\^ (14 

fil 2(d®v^/eife^t4f|5fi^iMoTfiJ»f$^fc 0 ) o 

20 m(Dmm<Dnmi 

*s v ^ x m * co m & 5 n * © - t mm £ h t ± v ^ & © t? *> 5 „ 

09£ff % SeWI&ttfWiWJ^fil 1 0 0^^^K7n-«lt« 
XMJ& £th%?94Tl/h Iffi^fr b <om&\zj& CXfeaSrff V \ * (D^®!^ 
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10 t£\,\ 

#K:$iJ«l l o 2 ttff ^W^5^ait^cov^tft, ^©^§15^ 

^P^r, CPU (Central Processing Uni 

t) fci^flcpu fre: Xflmmfx ^^-fxi^yMz-X mmir Z^b&X^^ 

15 fc^v>« N i7 Kn^y^ias^- vy^rt vxmjttz^ t h^im 
^xm&m&mm^mmw.i 1 o otii^^i^fen^., 

-r^t>^>, ROM^fcJMD&^fB'KgRl 1 0 6 ftiffcfc^ OS (Ope 
rating System) iilttC PUI^^x., #@&13S£rfx 

7A«, RAM^p-F^^i bizkoxmnisti, cpu b^mvxm 

glHi«'J^« iioo fctt^x&m<D* v yy—? 1300 %frvxmm&ti 
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^ ^, X 9 , ROM, EPROM, EE PROM, CD — ROM, 

MO, DVD^CDffitcD rnT«S!ffi<D^3S^^J ^|3i/t°a-^^fA 
trtl^^LSROM, RAM, HD^(Dfi#© r@j£ffl©4&jgj£flcj , fe^V^ 
LAN, WAN, -il/?— MCf^SftS-*!/ M7 — ^^tt^P 

10 -/^7-f7 7 y i LTMij^^ixS 1)©^, OS (Operating 

Sy s t em) fcft^ S^LSSlMBO^n ^ A t W% lT^©li^Iit5 

15 fB'it^i 1 0 6 \z.feffi&tiz&U(DT—?'<~-?s4$ (m^wmmr^^^- 

^1106 ELjSZXftikmj&MT*—? 110 6b) «, RAM, ROMf©^^ 

20 ^£!§-tt1-3 0 

^ fc me Kife'\^m^mmm 1 1 o cm, ue& y -tvv- =3 ^ t° ^ — ^ N 

25 ^5aL--c% £v\, 

$t>^, ^65CM£»i^»e 1100 (Dftm • m^<DMcm^mnm^ 
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x&m&vit^—f^-xmmt vxm±\mmvx*>£<, tut. 

faMCD— g|3£:CG I (Common Gateway Interface) 
* ^ b 17 — ^ 1 3 0 0ft, 110 0 fc^lfPV 

^fAl 2 0 0i^@2tgItW^tU fclfctf, -Of—^vh^ 
-f^b?^S'h^ LAN (^/M/ftcD^^fr) ^ VAN^ ^y=i 

(T^-n^/^^^/KD^^-^tp) ^\ CATV«^ IMT2 0 0 0M, 

g s fcftPDc/PDc-p ^m<Dm^mm&m®/m^tr v v 

2feUUflH\ MIWtBlPI^ B 1 u e t o o t h^/SBTM$f»S\ PHS§|^\ 
y°^- K(DST-^«ISr^fL3tfm^j;oT^^T, 7 n T$lM^©MI 

- * u . y ^-^rs e« ^ fcft^a^'i4*° y 
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20 — ^SrBtffrU ^#bfc«3tx-^(-S-^V^T^e®*fc:«^a^t4* 0 y^^ 

ft^-mmtmz. x^x^x^m^mm^Km^ir^mM^^—^mMv, 
•7X1 Tm>Mb^&fe®fc^*/\s^—mfcf£z&^mm.%mm7v 
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mmMSL& : ?>m*pz<D^ mmtm^ tmt>nx^^^wimmmm\^, 
2) ssfsfcfi^i^ii^f Komi ^ iz.mmm?mm,t$%:W:< , 

m^mmm (m^^m-r %^t<Dx%% <d mmx & <o mmm 
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75 

P^--^m^©«7 0 n^^A#Sr^#fc-t-5^^^^A2 2 0 0 ^, 
yy — t 2 3 0 0^UT5iffRrtM(cl^UT«^$^TV^§ o 
0 3 2 ^3oV^^.y b V — V 2 3 0 0ft, $ ^^^W^'KY^M^l^mMM. 

2100 i:^^rA2 2 0 0 t £M^$H-3M§I^U ^tll >r 

HI 3 2(ei*DV^T^f|5^^^A2 2 0 0ft, *y M7 — ^ 2 3 0 O^LT, 

? i/^t mw^mmmmmm.w:2 100 ^n^g^^ fuffit^tt 
d NAfoia^jf^ ^ ^ ^ w^ositit \c m-r % m^r- ?^*^> 

Z.^X\ WtV^^'rJ* 2 2 0 0 ft N WEB t-/^ A S P f w^f i b tf 
UTfej;V\ ^§|3i/^-^^ 2 2 0 0cD«f£ft, ^§|5v-^^A2 2 0 0 

ms 2fc&\,^T?>-s<?Mm^mm$mmmm2 iooit mmm^, * 
^^?mw / mmmmmmw:2 1 o oc^mtijitscpuf© 
M«i3 2 102, mm^mmmcmm^^^^—^mcommmw m^^-r) k 
mm^ti^mimm-f ^^—^^—^2 1 04, x^si2 i 1 2^^ 
i2ii A\z.mm^fi^>xmtsum^>'^—y^— ^2 1 0 3oj;t>\ # 
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^Mmnm^m^t^umu^mmmWt^^x, * y b 23oot 
mm \^mm £ fix v ^ 5 „ 

5 ^-^—X 2 10 6a *5i^M^f-^ 2106b) ft, S^tV X 

^VV^ 77/f /l^:r - * X ^ t> a ~7 t ^m^Wiht Z> „ 
rtLbfS»^2 1 0 6©#fMi©^, ^^^®«3tx-^^— ^ 2 

10 — ^ (tf i^^^-O 3 ^tgMMx — ^#flcDT/^— >3 ^ff^£;|#^U 

15 ^t^otU^, 

£fC, M/^W-^ 2 106bft 1 M;^m7 =? -^^Ki-'S'lflR^^^I*l 

mwEm-mwmmwiz 100 hr7— ^ 2300 c^fcte/w- ?m<D 
-Xg|3 2 1 0 4te, ffic^^^aftHa^bT^-^^M-r^MSr^-r 

£fc, HI 3 2K::Jo^T, AtB^fjUJIM — l0 8li, AZ>m 

fi2 1 1 2Wgf2 1 1 4<Dfflffl%ff5 0 tB^JSM2 114iL 
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0 3 2{iL*3V^ > l!W2 10 2ft OS (Operating S 
y s t em) WJ|/d^7A, #«©&3g^JE4&&&Sbfc:^n ^ A. 

fcl,fc»K ©«?r^Tt5 fc*©tf fW^f 5 o fffl#PgB 2 1 0 2 a 
fl&SE&WKl, #^7=-^^#§|3 2 1 0 2 a, MMffit^2 102b, W 
7kffi#^|3 2 1 0 2 c, #mt§2^ffl§|5{4#^2 1 0 2 d , *BS{^«# 
^2 102e, |@S^«'J^2 1 0 2 f &#£T#/££*vrVN5 0 

io ^©h, ^^#ti3 2 io2ait m^.¥£m-rz>m.wt(D?z/s<?M. 

§132 1 o 2 btt, mm^~*j&n^mzxm^frmmy s ~?K^x, 

15 ^mx&Zo 

j^7KB#^2 io2cit mm^—p&m^mzxjmvitmT&r 

mm%m%fm^mx&& a 

i@s^mi#^p2 i o 2 e mmmmmm^m^xwm^tb 
tz.mM&fikm, m7km¥FM^mzx>&fc&frhfcm7kmw^j%^;^3c-- , *5 
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m^m^mn2 102m, ^m^m^mw^mcxm^ntc 

tiJO— ^@B^J(Dg|3##^M^ >VN°^|C©*gS#Ull«i UT#S^Jl5^ 
^ f HSf f ^ISt 2 10 014, ffiSt^— ^W$P2 10 2a 

<D®m\z.£ v , z^^tm.m^—z^—^ 2106a ^.t^mv^^T^ 2 

2 0 0©«r-^^ (011*. if* PDB (Protein Data B 
ank) (CT^t^Lt, ^BSf^ffii-^iSifc©^ K©— Jfefflpjg^ 

?*WM~rz> (^T5'7 p SA2-l) 0 J&#^3«Sf^-^te, tBS 

^fc54§^c:m»^ffi#^£B2 10 2 bcD^kS^J: <9, H3 4 5rJiV^ 
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®«s isolated ^f+#i-§ (^f^SB2-i) o ri-c, ^Wte^Tigs 

fi\ l£iitfc 1 ( "N umerical Calculation of Mol 
ecular Surface Area. I. Assessment 

10 of Errots"A. A. Bliznyuk and J.E. G 
ready, J. C o m p u t . C h e m. , 1 7, 9 6 2 — 9 6 9 (1 
9 9 6) . ) Xfflt 2 ("Numerical Calculation 
of Molecular Surface Area. II. Asses 
sment of Errots"A. A. Bliznyuk and J. 

15 E. Gready, J. Comput. C h e m. , 1 7, 9 7 0 — 9 7 5 
(1 9 9 6) . ) fcM^frfc^&JBV^Tfc-fcV^ 

m%mm¥?feU2 io2bit 4asto^T, m&vmtfm<D 
ov>t\ MMW&m'&fe^ 2 1 o 2 b «\ #axt-ovM:, ^fw©?^^ 

20 MMStS isolated £ N MM^©ili»ffliS oo , lej 0^^IHt§ 
WSB2-3) o ~tlKX, «8»B#gtt^H7t5c 

ITOHI 3 3 KM V > * ^A^fWBEtfsfflffif ftftL&gfil 2 100ft i»7Xffi# 
5£SP2 102 c cD%mK£ 19, 03 5 ^JlVNT^aii-S J: 5 *SSfMi-£ 

if© ^ i © wBtottf^^ tm^mmm^mm-r-^ (dm^k 

-^rff»Ei^7j<®^it#^i-^» (^r^SA2-3) 0 $Jx.fc£. T^/M 
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rilT\ W*ffi#^S<?)f£$BK:oV^T|2| 3 5 SrJfcflSLtWH-So El 3 5 
ft s ^^Jfe^HI le: *3 it 5 ifc^ 7 1 A <£> jStK © — M^f7n- ^ 

*-?\ j^7Kffi#^§|5 2 I02clt K:«t DBfe*ffi©jfe>*Srtf$*i-5 
(^^y^S C 2- 1) „ 

^ ^ hydrophobic S hydrophobicA + S hydrophobicB S hydrophobicAB * " * f$C5^ 1 

BTCifc D , S hydrophobicAB te* ^°^®A i: * SfB dS*##Sr^ LfcB# 

15 ©BttTkSOKS^fcSo 

-E hydrophobio ^|f#i-§ (SC2-2) 0 



20 



E hydrophobic - k X A S hydrophobio • • • ^3t^2 

k = 2 4 c a 1 /mo 1 • A 2 -?&5 



(## "Quantification of the hydrophob 
ic interaction by simulations of th 
25 e aggregation of small hydrophobic 
solutions in watar " , T. M. Raschke, J 
Tsai and M. Levitt, PNAS, 9 8, 5 9 6 5-5 
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9 6 9 (2 00 1) ) 0 

■eu-c, m7mwm^2 i o 2 c « % ^^^^fcMffi^M^s^M^sfF 

2-3) 0 rtt^T, j^7k®#^a^jj^Ti-s„ 

i^m^m^m^ 2102a ©&iti ^ @36 ^m\^xm^rr^> & 5 ^ *g 

£f\ #«l§S^ffl«#^|3 2 1 0 2 dft ^3^«t t)#^fcoV>T 
#*M#ffi^^^-E n ^f+#-r^ (^f^SD2-l) „ 



m<Dte^m*m*m±ic^ftmffi%m<^txm%isX^z> 0 ^.ti^x, # 
3 3^1?), * 210011 fBs-mjs 

^^ts (^^sa2-5) 0 r^T% m^imm^m^mmmm^ 
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ovinia 7%0mvxmmir% o @3 7&, ^mtmm^m-f^is^j* 
ftE.jfem%mftfe$®2 1 o 2 e « N ^k^bsjimb^/i^— e 

hydrophobic 

^^fefeWfC^j@x.?)§|5{iSr#^-r^ (XT^ySB 2-3) 0 rtl^t, *B 
J: 9fBSf£/TO{&&#^f 3 (7f^SF2-l) 0 

*@2^J1MJ$R2 102ftt s m$?l//*?W.WLmU2 102g© 
MafdJ; 19 > ^T-yzfS F 2 - 1 T#^Lfc^S#fflM&ttM51^i-5^^ 

/SF2-3) o 

oV>T\ t§S^ffl^iJ^2 102fft, ffm^>v^«fcoV^ _k5£L.fc 
KftmUfobVXftfe&tlZfi^fr&m&lTZ (^f^SF2-4) 0 Z.tb 

immm 1 1 
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ifcfc:, mmm 1 mum^^^xm 39-044 vxmm-r a c «^>j 

1 tt^ ^ l/s* ?Wt bt TbarnaseJ £ TbarstarJ t grffil^T 

121 3 9 r± % * y/^i^sfffflfwss 100^ mmmmwfei® 1 

5 0 2 b COmM\Z.X <9, barnase-barstar It^f^cD^iIiffi^illS 
b a r n a s e fcoV^#T 5 7 tMfel«Stt®i©H A S Srfr 
^b/cMSEI-efeSo *!H^-rJ;5^> b a r na s e <D~ #C#l5t<7) 5 
38#|, 5 8 3#g, *5J:t^\ 1 0 2 # g COT ^ / MsX<£>^ A S 

<> barnase CO^-fi-C b a r s t a r t tSSfKIl UTV^ i 
10 £tf5#^T?£5„ 

10 2c ©gygfc £ barnase W^iTe#l3t(-*^ ^ b a r n a 

@4i», ^ y/^i usif fflt iMis 1 0 0 ^ N nmmm^m 

#^t£|S 1 0 2 d (DmMKX "9, barnase ¥f£(D!£ B H B tta£«<5^ N b a 
r n a s e ^oV^T#T 5; / WB^U^W^'M.^m^^—'^ W L-fc&t; 
lltfcS, ^m^^J:5^> 59#|, 66f 8 3#g, 3o£t>\ 1 

HI 4 2tt, ^^^«Mf^'lf^a^S:i 0 ois, BW&Mmafc 

^§15 10 2b (D^H^ «fc tK barnase-barstar ^%^-\if(D^nM 
b a r s t a r to^t^-T ^ /taiSi^iittffii^f A 
25 S ^f+^bfc&LSH-CfeSo ^HR-^-r £ 5 b a r s t a r <D— #C#|jt<D 
5*>. 30#|, 36#g, 40#|, 45#g, 47#g, *3j:l^\ 77# 
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|07 5/ i^l©HAS^# < , barstar tercDgM&l?b a r n a 
10 2c (Dftlfc «fc >9 , barstar ^f*^Mi§i«jt^X<5# % b a r s t 

1 0 2 d (Dtimfc J: *9 , barstar J£#<D*NMfft£fc:g<5£\ b a 
10 r s t a r ^oV^T^r^/^aS#^-^•mt@S^^/^^^t^^L-^ 
aiH-efe^o ^HH^^-J:?^ 3 5#g, 3 9fl, 5 8#g, 6 5f 

^y/^ftEffflfWif i o ote, ffiEfpfflf^fMi#^[5 1 o 2 

15 e©fcStJ:^ 04 0, 0 4 1 ^^-r^^f^-^T, barnaselw 
V^fi5 9#S, 66#g, 82#g, 8 3#g, *3«fct^ 102#gT5/ 

20 ^fc, ^ y/^SffiSf^fflf ^ISf 1 0 0 H:, t@S#^^ffl§l3{iE#Sf|5 1 
0 2 e O&yS^J: D , 04 3, 0 4 4 ^i~^^:^*<5V^T, barstar 
^oV>Tf43 0#g. 3 5#@, 3 9#g N 5 8#@, 6 5#@ N 77f @, 

*5 j:t>\ 8 o#@ or s: y mnmMmmw^m^mn-^h^ hm^-r^o 
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2tt, Wt LTR ibonuclease t^KO Inhibitor 

EI 4 5 te N ^ K+as^ffi-ff $$Q>3£3£fll 10 0^ &jft&ftftll#jt8|! 1 
5 0 2 b O^Ji^ «t !9 N Ribonuclease — inhibitor ^-g-ffc 
O^fH^C^^, Ribonuclease (doV^T#T 5 7 BISK£#^ 
?«^MfI^^A S^fHICUfeftkaia-CfcSo ffil^i-J;?^ R i b o 
nuclease <£>— #C#|3tcD 5 *>s 3 9#|©7^ / M©iA S^f 
< , Ribonuclease «n (Dgp-Cfc"? i n h i b i tori: tBEf^ffl U 

io -cv^sr.^ds<Kp3£^#So 

tfc, HI 4 6 fit, ^^^f^Sf^llfiWIl 0 0^, i^7k®#^f|3 
10 2c ©Mfci D N Ribonucleas e ^#©*&MK6K:£<5# s 
Ribonuclease (eioV^T^T^ 7 SSSIS^fcjWTktttBEf^ffl^^/V 

15 m ut «i»&o * nmm x # & v \ 

1 0 2 d ©#yglC «t !9 > Ribonuclease ^f^cD^i^tt^^S 
Ribonuclease fcoV^^T ^ /^&£#fc!£®*BSftMB^ 
^/v^ 2 — Srf|-||Lb^:ft!!aBIt*S>S. *HRc:^-r «fc 5 fc:, 7#g, 3s £ 

H4 8tt, ^y/^II§S#ffltfWiti o o^, mwM%mm 

|5 10 2b CD^S!^ =t 9 ^ Ribonuclease— inhibitor 
*-a-#:©3|g*fll3filc:aE-^#s i nh i b i t o rtoV^47 5 7Mfet 
25 &£K^Bnflf£>gA S Srf+^Ufc^aiU-efcSo <£ 5 fc. i n h i 

b i t o r (D—ykM&(D 5 "£> * 4 3 3#l©7^ / llii©iA S^f < % 
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inhibitor «wOfMi-eR ibonuclease kftKftm tTV^ 
10 2c CD^LSIfc «fc V) > inhibitor mf*Of£,f 0 t#5£jc:^fc , i n h 

5 i b i t o r teovvr#rs ymaSfe^TKft^s^^/^v-^^!^ 

1 0 2 d (DtikWtZ. £ (9 N inhibitor ¥#:<03teft#l3tfc3£<3# % 
10 inhibitor fc-OVvCfrT 5 ;iMi^§l|gS^x^;W^ &ffr 
WVtc%mm-efo%o *0^^i-j;5(C 4 3 3f g#i£©7^til©f 

^^^ItPBSl^fflfllP^SSflll 0 Oft, ftM^ftUB^totfflS 1 0 2 
15 etOWci^ 04 6, 04 7K^k-rm^cm^X, R i b o n u c 1 e 

^#M§Pte"T?&5^#^-fSo 04 5 te^ftSftUBl^©« 

K^S^ffl'ff #^a^g 10 0ft t@51^^^#^tU 1 0 2 e O&gid 
J: 9, 04 9, 0 5 O^^li^l^K^T, i nh i b i t o r fcoV^I* 

4 3 zmn<DT ^ ;mmm%mmnm^mimmmxh% t>wi£-fz> 0 
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v ^xm* (Dgtte & mtMoftm k xmm £ tux £ v ^ h <d x & % „ 
m^-?&m^xmmmm%¥?feisfc.w$kt, mm^mm^-^^m^x 

^^nms.j¥m &^&±w?&xh<>xh^mm<D$]}W:%:n-z> - £ ^-e^ & - 

^/t, #1!*.^ ^V/^IffiS^f$Mgl2 l o o^U^y FTP- 

si2 1 o o tmmfaxmmztizfy'CTi/ b^feoittjs&ct^ 

(D^gl^fcte-file©— CPU (Central Processing 
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un i t) &£xfi^&cpxjizxtmimft£tiz7'vy : 7Mzxmmrrz>z.b 

5 5o 

-fft^, ROM£fcteHDftif<DfB'Kg&2 1 0 6Jfc£ffc:ttU OS (Ope 
rating System) tiiLTC PU(^^#x. s #®#!i3Sgrfr 

10 «2 10 2l:i^t5o ^KDa^tf^ — ^^n^9 ^^Jf 

aS^'If#M^ff 2 10 0 fcfcfL-CffiR©*!? hr7 — ^ 2 3 0 0 ^LT 

^mzthtcT^v ^-^3>-^v?7J±-y---^\z.mmt5thXh£<, &mzj& 

ftWScsrj ^ ROM, EPROM, EE PROM, CD-ROM, 

mo, ~Dvr>m<Dfrm<D rnjmm<D!&)mmi$} ^, #i^f a -^^fA 

fcftlStlSROM, RAM, HDf©f£f© r@^©^S^J , 

LAN, WAN, y^-^y HCf^SilS^S' M7-^^Ut^P 

25 -;^7^^7y t bT^ti^^^St)©^ OS (Operating 

Sy s t em) § fa£>f,\m<DZf U ?7 A t ^#1 bT^<^M££if 5 
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mwM2 1 o 6 \^w^fh^^m(Df— ?^.—^m (^^^fxw^—? 

*2 10 6 a^t^OM^?*— * 2 10 6b) Wt, RAM, ROMf© 

^ SlBS^f «MS 2 loos, l^en^-y^/va^ 

& ^ K^ffmmmmmmm: 2100 • ^o^^ 

< , ^fc, ^0;®©— £|53rCG I (C o mmo n Gateway Inter 
face) Sr^T^glbTti «fcV\, 

^yH7-^ 2 3 00H, ^V/N°^®ffiS{ffl'If#^a^e2 10 0 

£^13^*7^2 2 0 0 t&mmzmm-t&mm&^i^ -o-?-* 

>f^h7^y^ LAN C^/^i^^^Cf) VAN^ 
y^yn^aftl^, ^SISIH (T^-n^/^^^/^^^^-tp) ^ N J#Ji 
(TT-n^/^-^^^^TJ^t?) 4 s , CATVffl^ IMT2 0 0 
0 jf^ G S M#5££ fctePDC/PDC-P ^^^[mBsmffi/^ 

h^M^, MiwtM^ b 1 u e t o o t hm^mpjfm&m^, p 

HS|PK\ CS, B S^fcte I SDB^(D#fMiliHlfi^©5 ^^flt^^Aj 
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Wo— ^fff^— * £ Wife 1 J; tV£ fc f«^f«^B#(Di:f2(c«^t^- ^ ^ 
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io [«§W<£>fM 

20 fe*S*>So 

1) mmnn^fe 

25 «®^i**at^43rtS^M±©^r4^TOS:"CBBfil^5»tSr ttf-egZo 



r 



= k d n (0<n<l) 
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rr-er fe&m±<Dmm, dmm±(Dmm, kn&Mmmthz, o*t>, 

^n©tlt Mfctf, PDB (Protein Data Bank) 

£V\ iit\ nil, 0~lT*fc£^\ 0£L<te N 0. 5-0. 6ffc5 0 
kii2. 8A~4. 8A-Cfc«^ 0^U<«, 3. 3A~4. 3 AT 

te^it &3f& £ ft § 0 

2) mmT-?mmmmm 

15 ^Jitfp d B ^ if ogeiiitf-^^^ } C § Woifif oi^ijg 

y JS zj) &.T<D£5K:Wrn~rzz. t&X*%% 0 

R U 2= ( X X - Xj ) 2 + ( 7l - y j ) » 

25 + ( z , - z j ) 2 

(iit\ R„ > 0) 
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m*t£jm&$>z> 0 w »^^y7t^f^xj (c. Gi 

bas, P. Jambeck^F ^7^^ - • 2 0 0 2^) & £f 

(^7^SA3-2) „ 

fittr^/i (^/u^^^m, r^^^m) (DmM&-i^ ^tisk$v<D 
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rintroduction to Computational Chem 
istryj (Frank Jensen^ John Wiley & S 

0 n s tfc 1 9 9 9^) fr^M^Tl^ fr&ti^ ft^Wltt^ # 

fcfc^SrjS^ff&VX, {te£> Fragment MO$ (Chemical 
Physics Letters, Volume 336, Issues 1 
— 2, 9 March 2001, Pages 163 — 170) ^V^5i 

R£MflS;to3»5#3, ^JHsrJWfife^iftv^r. k&MftZfrZo 

15 E total = 1/2 ESq lQj / r £J 

(is j 5 / til©fif©7 5 / MIK#^§\ i not j ) 

1 ©sp^«^t?& q «t 5: / max j ©*p^«ffif-ea> *>, r^ttr?; 
n m & s f » © b# ^ $j i?fe5 0 

25 I6I©^x^- Srif^< bV^^fcUrv^S^Sr^feS (77y/SA 
3-3) 0 
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E interaction ( N ) = q K Eq/r 

E total — 1 / 2 2 E i n t erac tion (N) 

Nttftt©7^/»»£#^ E interaction (N)(i7^/taSNi 

ioo#@©7^i^Si^Mlif£Ltv^ 0 rrt% Maifi, 
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5 

(*ga*^Offi^lJ_h(Omif d) = 
15 7°S B 3 - 3) 0 



r = k d n (0<n<l) 



^^.t?r fcQm±<D$Ms dnmm±<Dmm, kiwj£tt«fe5o 

20 nl40^1"?fc5^ 0*U<fl, 0. 5~0. 6X*fr& 0 k tt 2 . 8 

A~4. 8A-efc5iS, £?£L<«, 3. 3A~4. 3A"Cfc5, o£ 9 % gB 

25 ^T?#5„ 
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75/l©tf©^^<bf^#iblil, 0 Miff, -h^bfcJ; 

=t 5 ^ f#lxJ3\ Tlntroduction to Computatio 
nal Chemistry] (Frank Jensen^ John W 
iley & Sons *fc 1 9 9 9^) ft b*~eWLW Stl/TV^ ft=f-j3^ 

^fc£oT*®&&<D£M^fc£&V\, fl&fc:fc-LJfcL.&«fc 5 Fragmen 
t MOS (Chemical Physics Letters, Volu 
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me 336, Issues 1 — 2, 9 March 2001, Page 
s 1 6 3- 1 7 0) &m^%Z.tfc£ Y)&T%/Winm<D^;V3£— 

E total = 1/2 EEq iqj / rij 

( i > j f*^T ^ y mmm<Dfem<DT ^ ; mmmm^. i not j ) 

10 

*Sifc*5V^T, E total Itffif O^^/^-tl) !5 , q i f*T 5 / 
i (D^mm^h «9 , q j ttT S / Hal j ©§|5^SfT'fe 9 % ryfiT?/ 

^4£V^ t # O^^SSr^-a^Bfe £ bT«iJ-T 6 (^T5'7°S B 3 — 5 ) „ 
20 [^^7A||] 

it3 looi, E^J'If^fcMi-^^^-^^— 7^^n^lif© 

25 ^IfP^n^^A^SrSHfe-f 3^gB^7^3 2 0 0^, *y 3 3 0 
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111 5 3 tel^T* ^!7^ 3 3 0 0lt ^gBtf^Jll^fi 3100^ 
A 3 2 0 0 t ^Stt^f^ii^f L, Mtfl -f^-^h^ 

EI 5 3 fc$3\,^Xft&i/XTA 3 2 0 0it h!7 — ^ 3 3 0 O^tt, 

5 ffi&m±^mmm3 1 o o ^es^^^, ^ti^LtT-; y&ga^Ht 

^^7A3 2 0 0!i, WEB f-/^A S P f-^f i Ltf 
bT&£V\, ^HS^fA3 2 0 0©«ft ^iX^^A 3 2 0 0 

15 3100 <D±fa&mfemz.fflffl-i-Z C P U*$<Dfflffl& 3102, ilff mftMftz: 

m-*§|3 3 1 0 4, Ay^ff 3 1 1 2^gf3 1 1 4tii^5AtB^ 
ffc|fp>f 7x- *g|S3 10 8, *3iU? % #i©f-^^^^f-7>/i 

20 ffS&^UTii^f ^flfefc&jftiSti/rv^o ^©M^fflgf 3 l 

ut, * y M7-^ 330 o^a-ft T$mKmm£tix^z> a 

IBtS^p 3 1 0 6 {cIS-^^s^ltc^T 2 — ^^x— ^Vv (rs; y^ia^ij 

^V_^^_^ 3 10 6 a~Wt77-f^3 1 0 6 g) 
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zfrhmfisffl 3106 <D%rMtfmm<D 5 t 5: /mmm^—?^-—^ 3 i 

0 6 a te N T ^ 7 HIB^J trteifa L 9*— * * 7? fe 5 „ 7^7 Sfega^lT*— * 
* 3 1 0 6 att, 'f^^y h ^r^S LT7^t^t5^©7 5 / IK 

Ufc^-^-<-^-Trfe5 0 IfifMf^^^^3 l 0 6 btt, 

-y f Irgi 1X7^ t^n«©4^|jHf i^^^xtfeo t i < , 

15 «H»««H(ft^-C*)5, 

^SE^^/l^— ^77^/^3 10 6 ett N #7^iaiO 

20 ^-e$>5 0 - 

«<£>*&3*Mt: m Mi- § ^Mt s ^a^^^s -e 5 0 

25 0 5 3iC*3Vvt\ IltM^-f — 3 10 411 

^ftif 3 1 0 0 t^y M7 — ^ 3 3 0 0 (^fc«/V— *^<£>il{f ^g) t <D 



WO 03/107218 



PCT/JP03/06952 



101 

1311 2^>m^iifi3 1 1 4<7>$iJ$iP2rfT5o m^JStt3 H4iL 

mTf-*3v^«tti^s3 1 1 4&*e-# t vxmm-t-zm&&$> 

10 ^fc^ HI 5 3 fc£>^T, $IJ« 3102 tt, OS (Operating S 

y s t em) f©i|^n^7A, ^SO^a^jlR^^^^Lfc^n ^ A N 

^j;t), m*<DmM&mni-%tc®<Dmm®iM&ft? 0 mm$3 102^ m 
mm&mz s Tn;nm&\ j f-*jm%na 102a, ^mmmmn3 102 
15 b , 3 10 2c, ^^^^-ft#g[3 3 1 0 2 a N mmr ymmm 

ikfetin 3 1 0 2 e , M-£-t$mmtk}$^ 3 1 0 2 f „ m^/k^— */h-fb*p 310 

2 g, Miif-^t#^3 1 0 2 h, Mi^g|H£^»3 102 i, *5j;t>\ 
^^^#«^§|3 3 1 0 2 j £Mx.T#lj$£tL-0^ 0 

- <D 5 , T 5 / ^SH^IJx— * &#g|3 3 1 0 2 afi, @ 6 5t£ 

20 sstt* y ^r^- kcot 5; y sfcSB^j?*— * &m%irZ)T ^ y itia^-^ Bt# 
£m%5&tf y y<dt%s mmwr—f t %mn~rz> r $ y uga^-^ 

25 St#^^T?feS 0 
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io2b«, 054 iz.7jk-r£ 5 Mmtm^ 3102k, m^—^mmtf 

;fcT#tafe£*VCV^ 0 ft3Sff^f|3 3 1 0 2 kfl, i*SaathML^«fe*C <t ?> 

3g|ffllSIISr«:^i-«i*53ttH|E^Jl:-C*)S„ Sfc, *5t^-^^Jffif+#§|3 3 1 0 

H3NISrT?&6 0 Sfc, i— >a V9*-*5iH|JBtH**&3 l o 2 ntt, 

•7 s — * mm ^m^& & 5 „ 

as^^ofti:^t5»^, lt©7$ y^sa^jT 2 — ^M^tb 

o « flf Sr ^r^-T § m# & Jfe^gi: -C 5 „ 

=ar— thaf^-Cfc5 0 ^A-3r— fMTg|S 3 102dtt, 055 iz.7jk~t J; 5 Id, 
^n^/V^— f+|f^ 3 1 0 2 p, *5«fct^ taS'fW^^^^r— tUMfc 3 10 2 
q §f#^T#^c$^§ 0 ^^T\ ^^/V=3?— fH)[g|5 3 1 0 2 p(i, Sfi5€® 



WO 03/107218 



PCT/JP03/06952 



103 



*fc, {$iWT ^ y mm&fcfe^ 3 102eit x^/i/djf- f+^^j^-j; r> fj- 

"Hit, &&<&fflt&j$m3 io2ftt, nto<D&m<Dm&wtitiLtt:&m : m i m 

,1£l^@^ffltt^£|$ 3 1 0 2 j ^TOJjg^MfcoV^^M^ 
25 [v^^ACD^®] 

fcloV^T, 5 3—IH7 1 &#MLTi£jNBfctfc5)!1-5o 
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io [—■ o cds e m. mm ^ ^ ^ s -s 

15 £1\ ^§|3fi^aim«3 100ft, /^ffi^-^^#$P3 10 2a 

<D$m\Z.& s Genbank ft £(D$\-^>*T J* 3 2 0 0 (D^Rt 2 — ^-<— 

5 /mmm?*—?^—* 3 1 0 6 a ^if^r^-fe^ lt, i^gei 

3-1) o 

20 ^ tt, Mt^m^mmm 3 1 0 0 ^mmnm^ 3102b ©Mt 

- Qm$£M®:fe1$ 3102blt fl^f+JI^ 3 10 2k OMtj; t) 

25 »Sr^bT^J;<, £fc, *^-^OTff^|5 3 1 0 2m©«j:!) 
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fljffifh^gp 3 1 0 2 n (D%mK£ <9 ±^Ufc^5: ^ U—is a ffflmttM 
oV^\ ^^fi^M^fi3 1 0 0 te N Mf$:^l$3 10 2c ©gygidj; t) , 

5 t % / mmmr-? otitis &t s / y 

oV^\ |^^{i«lj^«3 lOOfi, ^jv^^%% 3 10 2 d©M 
15 -4) 0 

fMrgp 3 1 0 2 piDM^J; (9, SXT<D^K£iom&W 

20 

E total = 1/2 SSq iqj / r tj 
(is j ^ 7 ^$l£©{£!c<DT ^ / mmm^, i not j ) 

mas i i7^7 j £ w^ra±oi©siT?fes 0 
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*asfiM^*/^— w-afiB 3 io2q«, !wm<nT^/mtw;&mft 

E interaction (N) = QlfSq / X 

E total ~ 1 / 2 21 E interaction (N) 



Nte&te<DT^SWmm&^ E ln t eracti on (N)tt7^/MN t 
q„ f±T 5 / iaSNO^^Sf, q j JST 5: / j ©SltfHMfN r 

-E total Kmm-r^o 

15 ^lt, 3H^«wst^ansgfli 3ioo}4, immr % ; mmm®:^ 3 1 0 2 e 
7 5/s»i^m (^T5/7°sc3-5) o i-&fc>*>, iit7^/ta 

20 -wt-^^^7 ; w t Ltttt§ i ^ ia ^ Ms&gmtfzzimM 

*lt, 3*t^fi:^S!l3Sfll 3 looii, g^»W3 1 0 2 i <D%m\z. 

25 mmr 5 / ir©— 0s ^ u-cig 6 0 © £ 5 btt 

5 fctst, jte-awfc^jsaaj 3 1 0 2 i r±, m 6 0 o^t^^^m^— ^ 

^sf;V?*^Wt (GLU) ^-#©^{4©#it LT^aitSo &f£, w 
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■S-gmmn 3 102 ill MzHSm 6 l te7jkir£ 5 fc:£f£#l3tJL-C^5feft 

£1% ^IMfc^fcilSff 3 10 014, 7^/WJf^^f#33 10 2a 
(DftkMKX ^ Genbank & if <D^g|5^^^i» 3 2 0 0 cD^g|$7^— ^^<— 
15 X^T^ ygMB^iJ^— ^-<— ^ 3 1 0 6 a ?££1<1T?^X LT, @lftc0ll6lf 
*fctt^S«ttJ^y-<^ K^T ^ 7 mS^Jx-^^^f-r^ (^fy7'S C 
3-1) o 

OV^\ ^f|3f5L»me3 10 011 m-frl$mm±}&$$ 3 1 0 2 f 

20 3t#:«3t'tf#^^-r6 Ury7SC3-7) 0 ::t\ HI 6 2 £rJH^T_h 
3£bfc «t 5 3102fl ^ ^ ^-^Ijffl 

nn^m&m^zbte£V) s m^(D±i^mm^M\vx^xv\ &it, it 
^f**5t^^3 io2fii m&i$<D±f$m&m%ix&z>M&fcn, 

25 ^7c, m&i$m&*£}$M 3 1 o 2 f « N ±.^ibfcj; 5 ^ /mm 
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^ / miaM b ©^fpfic^sa^g loots©/-;/ @t« i: &&&mm t m. 
ov^\ pfi^aiiss 3 looit s^^i»3 102 b<Dmm\z. 

2) o 

*i\ SRSEElfEtS!:^ 3 102btt, M^ST^y@|ga^J_hic#^Ei-5 2o 

(*@a»^@a^j_h(D{Egif d) = 

2O07 5 yMSa^iJ (a*5J;t*b) jis^as^^©^*© 

OVVTN ^WffiH^§i3 3 102btt, 1^5 7 5 y^gB^lJJ:ic:#^-rs 2 
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r = k d n (0<n<l) 

^r.-er \t^m±(Dmm, d\-5.mm±<omm, ki-£tt&mmx*hz> 0 ^r-c, 

5 n(40~K«fe5^ ^IKft, 0. 5 — 0. 6"Cfe5 c ^fc, ktt2. 8 
A~4. 8A"C3b5^ 0*L<^ 3. 3A~4. 3Atfc§ 0 

OV^\ 3 10011 3 10 2c <D#m\Z.£ 9 , 

C^S^S C 3- 3) o 

io ovv-e, ^lMfcfigt3 loos, rc^/v^— thJUflsa 102 d<£>#ys 

•£ U-C N IS^fi^^J^fi 3 100tt, #|*§T 5; ;mmm&:%& 3 1 0 2 e 

^ur, ^§is^M^g3 loon ^^/^=¥— */Hktp 3 102 s <Dm 
*) , ^f*;^S C 3 - 7 (ciJ; D^-a-^^o^-C^^^^X-T^^ 

7°S C 3 - 7^^^^y^S C 3 - 5 ^^©^^-r^^^al^i^^Mi-) „ 
^Lt, ^f!5f»«g3 10 0}*, #i7^/tM^3 1 0 2 e 

©ti7-;y WitTftSt^ (X^ry^SC 3-5) e iit, fH*f&T 

J; V) zfn -y b Ufc®«r^L-CtH^J^*3 1 1 4 {clffi^ tt h «t V\, 06 3[i, 
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M/ny h UfcHIco— Mxh% 0 ZL<D£5K.7'uy bHSr^tS^iHU; 

tf> 3 100ft 75 / SHE?!!?*— *3t#SlS 3 10 2a 

<£>#yfifc:<fc (9, Gen bank %:g<DftMi/XTJ* 3 2 0 0 ©^MSBf*— ^f^*- 

15 ^7 5/ilH^if- *3 1 0 6 a/^t7^tXU, g^ISI 
;£fcte£a«k* 0 y K©7 5 7 ^IB^Jt 2 — ^ S (Xr jx :7 0 S C 

3-1) 0 Tkfc, W^^mmWi3 lOOtt, ^#lM^-^#g|5 3 1 0 
2 h ©Mti Genbank & <!f (D^ISv^t^ 3 2 0 0 <D$\-%$<f— ^ 
^^^7 5/»Jf-^^^3 10 6 a/feif^T^-fe^UT, 

20 ^®<D^^i: 1 o^fc«it#:©Sfi«*^fiM?Stt^ V F© 
7 5 /Mia^Jx— ?*WM~tZ> Urs/^SC3-6) „ 

ovN-t 5 , ^ti5^M^S3 looit mitW-m^$L$M 3 1 0 2 f <D#m 

25 (X7>77SC 3 - 7) 0 

OV^\ 7^1^£M&^$lJggg 3 10 0ft ^£011$:^ 3 10 2 b (DflimK 

j; ^r^7°sc3-i xv&nzthtcn&wT^ /mmm^— *t 
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yZTS C 3 - 6 1<1 £ V) S#§tlfc^M©7 ^ / mm?— 9 t ^ttiZ 

^©Sc^#|5tif#fz:^oT^-rs (^r^SC3-2) 0 

OVvT\ fe^g|5fi^M^g 3 10 014, «fflr*)feffP 3 10 2c ©fella t) s 

OV^ % ^^{i^PJ^g 3 lOOIt ^/V^— fWlfP 3 1 0 2 d 

10 T, &T%/Wm&(D^*;V^-&Wtfri'Z ) Ur^SC3-4) 0 



^-a^Mfe^jBaSit 3 loos, S/Mbtp 3 102 g©^ 

mz.£V s ^fy/S C 3 - 7 (Cj; Qm&&fc^Xlfe&mL*&$LX&&ft 

OV^T% g^»Ii!3 1 0 Ote, ii7^iM^.3 1 0 2 e 
©^a&fc <fc «9 , <£T O^^ffi^o V > Wy7SC3-6^Ty7SC 

fP^/h^Tfe^^^^^o^^Sr^t-'S (^7y7SC3-8) „ 
20 rtifcT, ^vo^^fcj; U Smm&M\zM\,xmh&<ffi&irZ>ffi^m<D 

m^mm<DmtMmomm%m 6 4~m7 1 ^mrnvx^m-tZo 

25 #Cic:, *B^cO^Ji^!jl (^#lS^oV^TiU6 4—06 6f^#lLTP^t 
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5 ^^Genbank^?)S#tfc 0 

*^T^&^J:«9mS!lU^ 0 ^T, PDB (Protein Data B 

>m.f)mm±. 2 oassitbTv^^:^<Dsrai^iii©¥^« 2 0 a^&s £ 5 - 

15 ^rbT, 75 ;m<Dmm%&:feLf£ 0 rrtii^^a r*^^ 

20 E interaction ( K ) = Qk^Qj/ *" 

r r% k «7 5 / m^#-*§\ e lnteraction go 5 y tas k t ^ti^ 
Kt75; ma* j t ©^M±©ffiai) 
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^flSfiLf^Mi LT^fc^&fc (06 6) 0 1116 6^^^5^^^ 

5 mi8ffi<D5-h s n$k<Di&&mi: mmmz^hn±m^m±) fti 2<mtc 

io jfcfc^ *^KO^fe#fl2cDf£|fflfcov^lIl6 7~®6 9f^r#IttP^t 
p d b ^^tb«fE#oi:fls«3iHf #7-^ Lfc 0 

15 HI 6 7 ft, PDBfc^#ft£ftfc7"i?^vV=t y • rc^^^— ^ • ^j/t tf^ 

J^#-^§\ Jl^t, cha i n^, 7^fll#^ XMf, Yli, Zl 

Zl ) iu T^y^a^-^-jofi^^o^tD^/cCif^m^^ (xj, 
yj, zj) fc-rst, WTOj; pfcH-ftSi fc^-e|tS 0 

R U 2 = ( X, - Xj ) 2 + ( y, - y j ) 2 

25 + ( z : - z j ) 2 

R u > 0 ) 
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10 



R 45 2 = (32.664 - 36.279) 2 
+ (8.451 - 7.196) 2 
+ (205.542 - 205.808) 
= 14.714 

R 45 = 3.835884 



ftBU ^>Sr»^^fS^S i:, -turtle 

15 ^gWfc-t?fcofc (0 6 9) o 

20 W^#T^5ifi&^ 0 

rtbi-T, ^K©HJfeM2^^.7-^§ o 

l^$&ty\(DM1Mffl 3; Thuntingtin-associtated p 
rotein interacting proteinj^^ r n i t r i 
c oxide synthase 2AJ t <D%%-&$f.~\ 

25 if.mm<Dmmm^(onm\^^xm7 om&mmvxmm-tz 0 mm 

i 3 ft 2 ^^t5^©M» ItitSo Than ting 

tin — associtated protein interacting 
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pro te inj It Tnitric oxide synthase 2 

ngtin — associtated protein interacti 
ng proteinj \S.T ^ J MsX#-*§- 6 0 0 Ht&X*%> tK I" n i t r i 
5 c oxide synthase 2 AJ l~±T $ /SteSS## 1 0 OttjfiT? 

r = 3 . 8 d °- 5 

20 

0 ?r^i-§ n ^ ^-e^rfc 0 0 7 0 fcfcBtftbfc, huntingtin 

— associtated protein interacting pr 
o t e i n© ; M{4(Z)T 5: 7 £ !9 % S&Kifcn i t r i c ox 

25 ide synthase 2 A£>;^£M&<DT ^ 7 S^ftX#-S§-£r £ «9 N 

•So 
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El 7 0 «fc*U£, M%.t£, hunt ingtin-assoc i tated 
protein interacting prote in(?)7^; 5 
00#t nitric oxide synthase 2 A<DT 3; 

H70fc*ti5fc, ^*/V^©*/JvSPW:2o*>0 x lolihunt in 
gtin — as soci tated protein interactin 
g p r o t e i n^W s T^M6 0 0 — 9 5 Ottafi-C, n i t 
ric oxide synthase 2 A<D|£^g|tf&#5T 5 / S&&£ 2 5 
10 -10 OttSft-C^Lfc^-Cfc t) , t> 5 1 of£h untingtin-as 
socitated protein interacting prote 
i n©MW^7^M6 5 0-9 0 0#3&T\ nitric o x i 
de synthase 2AO^»/ ^ y 4 7 5 — 5 0 0 #jfi 

[^BKO^itFlJ 4 ; E2F transcription factor 
1] 

^*^!|4 feffi&tm^MtZ.mir% 0 E2F transcription 
factor 1 (WT, E2F 1) te*BS#ffl*B^P1-<5'lt ##£OfelHjfc: 

r.rT\ E2FUMm^Homo Sapiens©Ifef 

25 o^^^x (i^-ef4ni^^6 6 o ofi^tttBtfc) mwm 
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5 0 7 1 fci^Ufc J; 5 te, ^B^^tBS^^/w^— Srf+^i-S £ £ ^-e^ 

fc 0 #H*Lte\ fBStfsJl^/V^-^ 9 0 £ «9 %±^V^ (a^/V^-^- 9 0 i: 
i9Vh£V^) fe©&10 0»5^\ ^wfcfe§fe<^^^S#ffitl^-^feS"Rr 

&\,^xm* & mmconm^xmi& £ tix x (dx%> z> 0 

20 b-Cl^P^UfcM^f^/ifi-f^^Sj^^a 1 ^ ^b h-V%, fc5V^ N ^ 
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mz.t£* m&$mmmw 3 1 0 o^f^fc^^s^^^^^L^fg^ 

M<£>— §|5^r. CPU (Central Processing Unit) $5 

*#-&:b*>, R OMf fcliHD^ <Jf (OfS'lSnR 3 1 0 6ft£ffcte, OS (Ope 
rating System) ifilUCPUW^i, ^-«#vg£rff 

7^tt, RAMfi^P- KStbSi^lClioT^ff CPU^m«LTf|IJ 

lit 3 1 0 0(^ltfttO^7 M7-^ 3 3 0 O^L-Xmm^HfcT^ 

15 fete— gpSr^Vn— Ki-Sit t>-BTIiT?*>«, 

T^tC?^ ^ ^ , ROM, EPROM, EE PROM, CD-ROM, 
MO, DVD^ffigc© rpr^ffl©%3Sift^j ^, ^a^^^^fA 
20 l^l^^ROM, RAM, HDf©ftt© r@^<D^3g^#:j , 

te, LAN, WAN, >f ^-^5/ M^^S^y M7^^Lt/n 

—;V^?s(~7*7 y i; ttM«$^5fc^ OS (Operating 
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Sy s t em) £ tbSSUfliO^'n A h W>Wi UT^^aHB^aUfef 6 

5 taimt p 3 i o 6tc*Mft$ft3#«©?*— (r 5: /mia^jy 2 — 

^3106a~i«77^/V3 106g) ft, RAM, ROMf©^ 
10 3s«r*fcPfr?-5o 

15 LTfei^o 

§ £>r, ^glH^HIJilg 3 l o 0(DftW • jK^^^ffittig^©^^ 

ffi^J * ft#53Sl& id^m • L T «j5fei~ 5 £ 4: tfST?# 5 o FJi ft\ * 
^^aitbfcy 2 -^^— ^gf t U-C^5t^«^bT% £<, *fc, 
20 CO— gP^rCGI (Common Gateway Interface) 

h^ — ^ 3 3 0 0ft, ^$M£^I]^fi3 10 0 i^gSV^A 

3 2 o o t ^mmz.mwrr^m^^^, m&.t£. << is**-*? h^, 4>v 

7*y^, LAN (Wlft/MiSft©^^*?) ^, VAN4\ ^y=0«t 

25 ^lamis (T^a^v^^^/^^KTj^tf) ^, m-mmmm (r*r 

0 777^7^©!*^) 4\ CATVlfi^ IMT2 0 00M, GS 
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ifH\ igBw-mm^, Biuetoot hWcDmwrMmm^, phsi^ c 

£ fc^JJB IT, iS53S^oi«5lt«Jj:3gf^|f|Jfir4r^S!li-S - t 

25 75; me^ij^- * Srm# b , g w©lt©s e st* fc n±mm^° v ^zff- 
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^ F©7 ^ra^fefi^Kc^t^ ^5^75 y B*&£2*&£1$ 
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PAC2000 ver. 1. 0J (Ip n p^) Kljgffl LfcMfcoV^t&BJl1-5 

10 

cD-=e^y h (fllfctf, Accelrys Inc. (£?*fc£) <D T W 

ebLab Viewer Pro 4. 2 J (l B n B ^) ^ T I n s i g h t 
20 I I J (Mp^^S) (www. accelrys. com) ^ Tripos, I 
nc. (#*±^) © rSYBYL 6. 7 J (MM) iwww. t r i t) o 
s. com).CambridgeSoft Corporation (#|± 
^)<7)rChem3D 7. 0J (InU) (www. cams oft. co 
m) if) %m^X7m&m\\V±h(D^> > £fc, PDB (Protein 
25 De t a Base) ft if CQK^POUfi*^-^^-^ ^TbS*^ 
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ifrt=>ffim<Dmm w^n rA) p^K^th^mr ^ ymmmm^mm^ 
^frbffife<DmMPiiz.fefeirz>m^'%^&T ^ ym^^<Dm^7&^r ^ swim 
i^t-m^T^ /mm^m<D^\z.^^^4> (cys) ^^xt^d, 

•SU^v^tM:/ (CYS) ^ v^/l^^f KJ^SrLTV^S^fcte, -ttf>SU<£> 
CYSt T 5 / x. X h £ V \ 

^&^f/VS (CH 3 ) Sr#jBi"S (^^i/7°S A4- 3) 0 

itf+#7°n^7-A (Mill TMOPAC 2 0 0 0 ver. 1. OJ (g n n p 
(^T5'7°SA4- 5) 0 

25 ^f^/SA4-6Ml (l#l©75 7«^f)tf©7 5 / til 

v^T*3i'fh:*llfrt"5 (^^SA4-7) 0 



WO 03/107218 



PCT/JP03/06952 



10 



124 

A4-8) 0 

0 i^i/^r^4 2 0 0 i^lBStittStf^f L, 00*.**, ^fy^- 

15 0 7 3 \Z.&\,^X#>$HZ>'XTJ*4 2 0 0tt N ^5/ h!7 — ^ 4 3 0 O^LT, 

^^^®«3t^3g^g4 10 0 ^ftSlfclgHttStu ^JE#fc*tUT*>v<? 

^f|5^r^4 2 0 0f^ WEBfw^AS Pfw^t Ltf 

LT&«fcV\ £fc, «^TA4 2 0 OcD»fg«, W^fA4 2 0 0 

25 07 z\z.&^xdti//*?m$mMm\Mn4 iooit mmmz., 

wm^MMitmu4 i o o<D±i^m^m^mm-r^cpijm(omm^4 1 o 

2, »{f|nil^{c^£*L6A— ^^©Ilfil (EI^hT) 
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ffffjIJfP-f — !7ai — X%$4 10 4, AtimW-4 1 1 2^m^J^g4 114\C 

wm^rL^ Amtimm^ -7^— ios, *3J:ik n ^^h^— ^ 

fB'|t£|$4 1 0 6 fcm$£tb&&m<VT — ^-<— ^^x — (fif*? 
««3t'It#T ? -^-<-^4 10 6 a*5j;t>^a^7T-Y /V4 10 6b) fcfc, 

-r^ 0 



15 ^^-efe§ 0 ^^^«#^fff^-^-<-^4 1 0 6 a f2 N ^ V* — * 
ZLtlh ©7-^^^ &r = bfc 9 , i>7Vl^t«^ftbfc>9, 



20 ^fc, lffi7 7-f/H 106btt, ^^v^fCWitftoS^sg^ 10 0 

EI7 3^*5V>T, ilfffiflJ^K — — ^§154 1 0 4 te, 91"*? 
«*5t*3g^^*4 100^j/F !7-^ 4 3 0 0 (^fcte/l^^cDilftSS 
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07 sic^t, Amtimn-i^^—y^—^A iosh 

14 1 1 2^ffl^Sf4 1 1 4<Dfflm&ff? 0 ZZX\ «l4 114tt 

(&*5> J^T^*5VN-C«ffi^Sg4 1 1 4£^~^£ VTmm-rZiB&tffo 
3) 0 i£/c, A7li£S4 1 l 2Rtii, ^r— tff— h\ ^t7*, *5J:t>\ W 

HI 7 3 Kl^T, fjflj«4 102 OS (Operating S 
y s t em) #0^7° £J ^ A, #«<7>*0i3®3MII^£:#i5fe Ufc^n ^ A, 

J-J:!9, ffi^r o^g£^T5fc#<Z>[f#^S£?T5 0 fij«|34 1 0 2te, a 

tifca;^, iif-!?s»4 102a, ;mmmmmmm4 1 o 

2b, =3f -Y -y -7¥t1M 4102c, «#f+^§[5 4102(1, 4 1 

0 2 e , £> £t>\ ^^gm§P4 1 0 2 f ^«^T#^$^TVn^ 0 

mWrr—fW^A 1 0 2 ate, ^ R^MI^-^ Sr^# 

t5Ii7-^tWc-fc5 0 £fc, MfT^/^a»^m^4 10 2b 

t?fcs„ ^fc, 3^ ^ft-Mis 4 1 0 2 c aaj^r ^ y ^> P <o 

£134 1 0 2 d J3, ^-r y^#*D^^ J: "9 _h!B3^ ^^gmS^f«$tL7c 

«r^Ti-s*^ji^^t?fc§ 0 ^fc, j^^^gm$i54 1 0 2 f te, mm. 
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10 let ^ ^^MP^'ltf^— ^^<— * 4 10 6a ^^£15^^-7^ 4 2 0 0 

SB4-D 0 jm-rz*>/<?m<Dmm j ?--?ft, wx.t£, 

&MVTte£ V^f-&mf—^^m^i(D^V ly^fyy h (Mzl&, Acce 

l r y s Inc. CD TWe b L a b Viewer Pro 4 

15 2 j m&&) ^Tlnsight I I j (MM) (www. a c c e 1 

rys. com). Tripos, Inc. (^b£) © [SYBYL 6 . 

7 J (M<aa^i) (www. tripos. com),CambridgeSo 

ft Corporation (£?$bS) © [Chem3D 7. 0J (l n B n 
45) (www. cams oft. com) tj: if) Sr^V^T^C^Sr'ftt L7c:k<£> 
20 ^\ PDB (Protein Deta Bank) & i?<£>fE£HCOg£ 

7 4 (CM 5 s 9 ^^««5ttSftgt4 10 011 0IJ#P§|$4 10 2 
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(XTiyZfS B 4 - 2) o 
B 4 - 3) 0 

4 10 2 b (D^at j; ?) N mm$^(D$>'^? ! M.(DmM'f— ^toV^T, 

^T^/^aSi^^Ff^oggif (ix.^ r A) rt^^tts^r =• ;i 

ik (k^i) ©s¥^^#r s: j Mffi&mx* h x> N r (om^T % j iiiit 

*fc, ttffiLfo£#T^ ;f»©^fc^f^y (CYS) £S^l£ft-C 
-?:ft/$$£l|<7»X^ ^ (CYS) i: v^/V^ K^-^LTl^^i^ 

^wjo^^-r^ (cys) fes^T^ snm&m\z.iMx.xh «tv\ -r 

mexpKi/xT^y (cys) ^^nx^^m^-ia^ mm^*T4i/ (c 
ys) i-^^/p^^ }?w&%\^x^%m.BT ^ ;mnw&\z.n^fht£\^\\(D 

l/^A^ (CYS) #S#£bTV^;H^U ^^©v-^^-r is (CY 

s) ^^t^^^ij^f gij©^7f-i' y (cys) -hm^r^/mmmm 

4 1 0 0 ft, ^ ^^#^§13 4 1 0 2 c O^S^ <fc V , t&BT 5 

;mmmm<D®v u^w^K^^^^mm^m mz.&Tkmm* (h) ^7t« 

*?-7Vm (CH 3 ) ) ^r#iPi-^ (^T^ySB4-5) 0 ^r^^^til 
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HI 7 6d»5>g|8 3 MLTEitSo 
5 df^ <s'7'n&3&&tfM Lfc.'&(DmM<Dmits$:K<'fmX«hZ) 0 07 6tt, III 7 7 

(^fy/SC4-l) , /stas j <^T^ yjiijf^^ n^^:^o-cv^^v^ 
10 (7)T\ v7°ttM^mbir& (7r^/^sc4-2) 0 

LT, ^ty 4102c fl N X 5 / j a*N$ffiT 5 7 ^TCft 

^■m&ia-Z Ur^SC4-l) , i<Z)75yMj-lttttB$^fc7 

15 — ^ 3^ ^7°#WI5 4 1 0 2 c i©7^tM j - 1 t>ttffi$tlfc 

j - 1 Oii^/v#^;^*?:C H iri-^> Ut7^SC4-5) 0 

^LT, =3r 5/ t/f+MB 4102c tt, 75/ j (D^HT ^ 7 
^rNjiri-^. (^Ty7SC4-6) 0 
20 Lt % * -v ^ ^tt»B 4 1 0 2 c #;&p-r 5 -T y ^iH^H^ © 

fiS^^T©^ (1) Km^XfcbbZ (^fy7SC4-7) 0 



ly j 12 CAPN — — ► X ^M/ 



TV C 



NH 



1.01 A) (1) 



25 
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7 9 M^i" t> t (DIMM (fe#J) Ut* /isiK * Zs/umm^ * *c v -7VsM 
<5 0 

-Y >;/ 7°#Mi$ 4102c ft, 7 5/ «S j^CffiT^y 

^LT, -T y 4102c ft, 757 j C«7 5 / 

V>#1^ft (^7^SD4-1) „ Pf<7>7 5 /taS j + 1 ht&mtSthtcT 

s.smmmm\z<£titiz>M& (^t^sd4-3) , asj ©7 5;«» 

!)PiC/iotV^^^l:\ ^ ^fajJPft'F^ir-TS (Xfy7SD4-4) c 

— ^ 5/^#iP^4 i o 2 c ft, i©7 5 yff^as j + i -bi&misthfz. 

j +l©ii7 5/£ti^N j+1 it5 (^7^SD4-5) o 

^ LT, =3r ^ VftfMtl 4102c ft, 757 j <D^.m%^~^%< 

m&C 3 b~t% (^r^y7SD4-6) „ 

•^LT, ^rfy/#»4 1 0 2 eft, {^JP-r^^r-Y^^K^^-HcApc© 
{ig&J^TcDf^ (2) S^oT*^ (^T77SD4-7) 0 



20 



C jH CAPC 



C N 
l J+1 xR 



C N 



CsplH 



{R, 



CsplH 



= 1.08 A) (2) 



Ms oft. ^mtMftmfctetfzmy nK*^&%ttM-irz>w&<o*cv 

7/#«l©-i?r^t7n-f h^So 08 1ft, t><};<DJM 

25 ^i^^y^emK^#^PL-fcm©M^t!£^^r^i"ll]^fcSo H8 0ft, HI 
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8 1 K^-th t(Dmm (Mm) wbT7?/si^tj'/#JB (&w % 

^ttMES 4 10 2c t^l j SANEST 5 7 S&T&S^ 

Uf^7'SE4-l) , 7$ / fa! j ©7^ /flJ^-tjOt? Pt^CoTV^ 
5 ^^tt^Rte^ir-TS (^tj//se4-2) 0 

^tt, ^ffiDPSB 4 1 0 2 c[i, 75 7 ®£BX j #5 n^T 5 7 l^Cfc 

vvj&^fcira Ut^se4-i) \ Por^/sm* j - i -kimzthfrT 
^/Mitt^^i?.^ UTy/sE4-3) , mm j <7>r^ yiUf^ 

10 — ^ 3^ y7 p #AD*fB4 102ctt, i©7 5/i^S j - 1 %ttfct} £ tbfc 

j - l ©±i*;^;^i^c H its (^t^//se4-5) 0 

^ LT, v y°ttM1$ 4102c tt, 75/ j ©±$|7 ^ / 

SrNji-TS Ut^/7"SE4-6) o 
15 ^LT, ^rt^{«4 102clt 7^ 7«j ©ifa^i^CA 

UTS//SE4-7) o 
•^LT, ^ ^fl^RgR 4 1 0 2 c J3\ #iPi~5 ^ ^ ^X^fPfC 
cAPH^ia^T^T©^ (3) tlot^S (7T77°SE4-8) 0 



20 



iy j^CAPN 



*_^-l 



08*0*3 =1-47 A) (3) 



25 



LT, 3^ ^^°#M|5 4 1 0 2 c « N ttlN-rZ> 3-D<D3r^ * ^/I^tR 
*H CAPNk (k=l, 2, 3) ©&g££*T©&# (4) ) Tifc&S (X 

T^/S E 4 - 9) 0 
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H CAPNk ^CAPN 



Csp3H 



Csp3H 



= 1.09 A) 



cAPNk C C apn N j — A Csp3 (A Csp3 — 109.5°) 
^H CApm C CAPN N j CA J =D k {D l = 180.0°, D 2 = 60.0°,£> 3 =-60.0°) 

(4 ) 



.= 3 r J r^^°#W4 1 0 2 c J3\ 7 ^cigr > / tT^Si^ 

io (^Ty/sF4-i) , ytM j (DT5; /mnmv nt^oti^^ 

v^^ra Ut5'7 p sf4-i) , Pot ^ yfM j + 1 ttttH^^r 

— ^rt^#W4io2cii, i©7^ /mnm j + 1 ^ttm^^bfc 

T^iaii^til^V^tfj: Ut^SF4-3) , 

*r LT, y 7"#^PtP 4102c tt. T => / j cD^#|#/l^~/l^ 

20 fff^rCjt-TS (^T7/SF4-6) o 

(^fy7SF4-7) o 
LT, y ^#*P^ 4102cft tt^p-f-^ 5Vi^^lSf C 
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CAPC 



©#««:E*T©afc5$; (5) \z.^x$ktbZ> U7y/SF4-8) 



r 1 r 



Csp2Csp3 



Csp2Csp3 



= 1.52) fb£ (5) 



!?H CAPCk (k=l, 2, 3) ©#«*rE*T©&# (ffc>£ (6) ) "T?&«>5 (* 
fy7°SF4-9) 0 



10 



15 



20 



H CAPCkCcAPC 



Rr 



(Rcs„3H =1-09 A) 



7pp PJ 



Csp3H \* x Csp3H 

capoc C C apc C j = A Csp2> (A Csp3 =109.5°) 
Z.H CAPCk C CAPC C j CA j = D k (D, = 180.0°, D 2 = 60.0°, £> 3 = -60.0°) 

m& (6) 



-e, (i) 



6 (III* • fflaMftH r^fii&MOPAC^K^y^ OtrJK) J 

mx^mm, 1999 > 0 

■5-*.5fca£>, ^^^IC«3t*ai'fb3fe«4 i o of*, mWffSftM i02d© 

(7T^SB4-6) „ 
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• • (7) 

r r T!\ MM^T 5 / S^SH:, ARG, L Y S if "Cfc «9 > ^ttT 

ASP, GLUfe^tifeS, T5/@?«Jft, i8 4(^fj;5}u, 

10 A^f-^i tT4x.5PDBf^7-^©Ht^lB (1 8-20*7^0 
S:^) "Cf UBU-f-S ( r P D B File Format Contents 
Guide Version 2. 2J (20 December 199 
6) #flf0 0 ^fc, <F'|4T5/S^S (#lj;U3\ ARG, LYS, ASP, G 
LUftif) ^\ y°n hWbbfcHI S (tf+1) ©^SB«fe«, ^WjtjW 

15 gtzfuy^J* TAmb e r 7J (U n iversity of Calif 
ornia, 2002.) Oi^lJl^V^ARN, LYN, ASH, GLH, H 
IPiLt, A^3 P D B f-^ T'lB* LWJtSo #^©7^ii 

■^r it, ^^^®tS5tftMise4 looit m^mmim 4 1 0 2 e © 

«yfflH:J:9> MOPAC 2 0 0 0©A^7r^/^Mt5fcft(^ r^y^ 
jH-fb^^^J &1Rj£-f"5 Ury7SB4-7) 0 #38, MOPAC 2 0 0 0 
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fcmfr-rM^&xts*?—-*? t fcwj-e^sj; 5 ^ts^-rs*^ mop AC 

(TMOPAC2000 ManualjFujitu Limited, 
Tokyo, 2000 0M) o 

5 M^m^n, mm&mm4 1 o 2 &m<omm%cmfc&ft5m&, r 

i <Dfr&mttMtm{k7 9y&titl£rfZWr&'<D-' M£r^r®-T?&5 0 EI 8 5 H 
PD'Ba-W riCBIj 0^^^5ttd^LT*5S{#iDSrffo^:A^7PD 
Bf-^WLt, !H£7 5 / 5 0 # | © 7 5 / t^S (i=5 0) 

10 T?fe«9, EBH^3. Oty^fP-^ (r = 3. OA) <D £ t^ttffi^^ 

m<o%wnte.*rw7m&:m bkmu^) ^o^ffotv^^o -ate ±.j&<d 

^yr/S B 4 - 6 T?f±, ii^bfc^■^^#S:UT*WWf^^^ToTV^ 

15 PHE5 0 (i=5 0©7^ytll-efe57i^77^^) "C&^o 
PHE 5 0<D^^mM4t7 9y&mfeir%7kmm^&^7FL'X\<^ o 

WjfJftilteM 1 0 2 ett, ffl!lil©*5t:ft^£:fx 5 75/i 
aSi^ 7 K*i:ftiJIKI^-f-(-«^7^^§rKSi-So 08 6 11 75/W 

20 8 6H PDB3— K# TlCBIJ (7) ^ L-T7X^#*P^:tTo 
A^PDBf-^i^lt, #^7^M^5 0#|©7^/tai (i 
= 5 0) -Cfe«9. £g|f^3. Ot^hP-A (r=3. 0 A) <7} 1 1 

tfc5PHE50 (i=5 0©7^yt?ISl?fc?)7x^77-y) t?S)5 0 
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tai i <D-£mttjkffik7 9y&WL%:-rZ> 0 fcfcU MOP AC 2 0 0 0 3r 

wnm 7 4tH!3, * i"<?wm&mmkmm4 iooh m^mm^4 

1 0 2 e co^a^ J; D , MOP AC 2 0 0 0 £>A7J 7 r -f /^§rf^i~5 Ox 
10 ^7°SB4-8) o 08 7(1 MOPAC 2 0 O 0©A^7 7^/W-^M 

^ 77^ ^^Cp A^J 77^f^Mt5. 
^tt, ^ V^^«#5t*3i^g4 lOOIt #ISgSM^P4 1 0 2 e <D 

15 W^rfflV^T, #S©7 5 7 taX©!^ jSit-oV^TMO P AC 2 0 0 0 ^ffi 
V>T«5tS:Mi£^T^5 (7fy7SB4-9) 0 ill 8 8 ft, MO 

pac2 o o o \z.^^m^^mitmm(D^^^mtiy r ^ ^(D—m^-r 
mx>h% 0 ins 8^i-<£5t-> Mitmmk'&cD&m^-p&mtiistiZo & 

20 ^LT, ^^fC#itftM^*4 10 0!t Jfm^lfgmtM 1 0 2 f 

ftM^fcJKWIff^ ®M<D# Mammy*—* ±<Z> 

W^£|54 102ftt, MOP AC 2 0 0 0 (D^M^M; (ffl*7 7^/V) <£> 

^UT, ^^^Jf#ifeftM^lg4 10 0ft, ^T©7 5 /StaS i icio 
l^T^s^S B4-3^b^Ty7SB4-10 ^igffl U (If l©757 
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1) o 

^UT, ^^^^Wtt3tftit{blSe4 1 0 Ote\ 7ry7"S B 4-10 l£*5 

SB4-7»0 (n@) ^f-f^^MJ: H^#l^*jl^cD}|f ^:S:_k 
tf ? 3i ^"C^S (7f<7/SB4-12) 0 i~^^>t>, ^T^7"SB4-4 

X (DT % / ^IICO V >T^#*5ttfS*5Ite $ P D B T&&<DUWf~ $ 3* 

bTSol-fb^^^^r^^-f (C) MOP ACtx^/V^ ff^2rfT5 0 £fc, 
_h3itiC0^^^7 0 S B 4 - 4/^£>;^s/:7°S B 4 - 1 0 <D$fefF£r^tf/W- 

15 C^ISPJ^cfc^fh^M] 

TTOf So *f+»!j-e«, f-V^V^i brrjapanese Pea 
r S3-RibonucleaseJ (PDB ID: 1IQQA) SrfflV> 
T, #ST?ytaSlr2 0 0#|©75/t^S (3 2 6 2jg^- C 1 0 4 
20 7H1619 N285 O300 S 1 1 ) & L,ftWr&X& Z> 0 £ ft, 

#^l^fflbfc|+M(DM^«, COMPAQ CD TAlphaS 

erver ES40 (CPU Alpha 2 1 2 6 4 8 3 3MHz)j 
(Ip r p^) XfoZ> 0 Bl89tt x ^©ftalfl^&c (MOZ YMEfe+BFGS 

25 3 0 IH9 0f4, $£&<DMcm4k^m (MOZYME^+BFGSfe) b$L 

9 *5 &X*W 9 0 fcfeVN-C, 4^IH eat of Formatio 
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n (k c a 1 mo l" 1 ) T?$> Y) % ittttCPU^Rg (#) ^LtV^ 0 * 
fc, #j£lMfft£<£>H eat of Formation Offitt, -1 0 4 4. 5 
3571kcal - mo l _1 T?&5o 

5IU#<9Mi-^i: (n = 3~5) T?, a^/l,^ - t £ 

io fit, 7K*fll3fi*3ii'fh:Srff 5 0 6MB (^/^f) -c&D, flJii 
j&^fcSrfrSW^Wu 6 6 7MBT'fcot 0 — 2k ^^©^ife-ett, /Kit 

15 momM^mmi 

20 ISrfr5iM-^J^Ufc^, ^^^K«3t*ai'fb3fe«4 1 0 0 t ttBU 

AC 2 0 0 0 SrJBV^^Sr— 00 i: LTfftWLfc^> ftoie^f+Sf-^&H^ 0 
25 n^7A^V^t>J;V\ 09*. HE. ^fLTtfh^^n^^A-efeS TGaus 
sian 98 Rev. A. 1 1. 3 J (Gaussian, 
Inc. (^£b£) , Pittsburg PA, 2002), TGame 
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ss June 2 0 2002 R2J (MpM (Iowa State 
University, 2002) ft }£<D~7xi V=7 A 77* 

-r=^a- (a b initio) ^».jtifefcj;«#i3fi*3t^BrietJa:So 

^fc, TAmb e r 7 J (MuM (University of Cal 
5 ifornia, 2 0 0 2)^ , ["Tinker 3. 7J (f B B p^) 

(W ashington University School of Me 
dicine, 2001) ft if {C*£i&X.*U^ ^^fhSltoi^J&fbfc RTtB 
7?fc3 0 ^tt^O^P ^^^©Att}^/^— MOPAC20 0 0©A^)7 

X-f /^J^^T* — ^^afe^ft^^MftSfcl-j-efe^)^^, TB a b e 1 
10 version 1. 6 J (l P n n ^) (Pat Walters and M 
att Stahl, 1 9 9 6) f ©7°n^7^^V^t|tMOPAC 
2 0 0 0 (OAWTJf-^ i i 1 So MOP AC 2 0 0 Ofi^SK 

W^f IllT'o ^7 A t Pf WSiW*^#e>?l5, — 3f> Gauss 
i a n^G a m e s s ft if fc± N a b initio ^T-ftMft^^n ^ A £: 

20 S&WfcifT 5 - t t)t#5 0 

UftV\ 
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mmm, #cffliii4 1 o 2\z.xn^n^>^^mmmK^^x\-±^ ^<d±%k 

*fc^f£^(D— CPU (Central Processing Un 
i t) &£T*m&CPU\Z.Xffifcmn£frZzfx2y7J*\z.xm^r£Zb&~e 

5 *smx&% 0 ft*3, ^n^^te, ^i-5|B^^^fBHk$^T*5!9, &!£ 

-T^^, ROM^fc^HD/fe^OfB'ltfM 1 0 6&iffcfcJ\ OS (Ope 
rating System) iliLTCPUi^^x:, ^-®&L3S§rfT 

10 9^3, RAMflCP- K&*b5^ irlCfcoTHfr C PU L-TflfiJ 

«|54 1 0 2 £«££-r6o £fc, :©3ytW/n^7A(j:, ^^IC 
*atftjl^S«4 1 0 OKMl^Xfem<D*y A 3 0 O^ltfi^ 

ttinrH-etSo m?, rtB^si^j ttt, :7 ^':ar:•>':/A'7 2 V 
^, ytMM,T^X?^ ROM, EPROM, EE PROM, CD-ROM, 

mo, DVDf©f£t© ^mmommmi^i ^> #5®=*^^— ^^^^^ 

(Cfll^SROM, RAM, HD^OfEES^ ^!&m<D>mW&W-\ N &3V^ 
20 LAN, WAN, >^ — ^ y h Jdft* $^^>^ S> r- 17 — ^ tt7°o 

— /V^7-Y^7 V t VXfrW(.m}$&frbZ>-b(D^ OS (Operating 

system) K^m^^^mm^y-^ ^9 tmmi^x^^mm^m^^ 
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5 t7^©#ffi/K-f^7V Wf*4**?*~- K-Wp< — ^^•yt-^t'v* 
g (H^T) , V*7^^ns'^£3§££^3^ny^3M^ (HI^-f) , 

10 tbAW^3-r ^ — ^Sr^UTftaW*P4 1 0 2tcgSfi**tb-C 1 b J:v\ 

-^-^4 1 0 6 aj3WW|77^/H 10 6b) RAM, RO 

£ # >^?mw^McMi\Mw.4: ioo (Dftm - m^mm^-mitm 

7c, — §13^ C G I (Co mm on Gateway Interfac 

e) ^fflV^ilLTtiV^ 
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^yM7^4 30 0tt, ^^^flMS^t4 1 0 0 
4 2 0 0 i^ICi|t5«S:ft, -Yl'*— *y 

^vf7^yK, LAN raaSl/«6»©3K;fr«:-&tp) VAN^ ^y 3 

5 (T^n /VtDWX&'&t*) ^\ CATVi^ IMT2 0 0 0^ 

G S M#5£l£ fciiPDC/PDC-P ^«©»#|lIj|ft^JfeH/J»fl!:^^ y h 
mWtBllf-^, B 1 u e t o o t h^cD^Bf^lH^ PHSi^ 

io ^ffiT 2 -^ ^r^g{ai-5 rH5t?t5 0 
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m (ch 3 ) -cfcs©^ i§7 5 /ma^^ov^-c^«^mjiti^t)St 

ofch% com V) pas, 7^/^ft!)ffICTM^i:5i b&&MteMm 
(CYS) ^^-cv^if-aicii, (CYS) fc-^7>f 

ys) jtf^&UT^sa^jfeu ^iftsu©^^^ (cys) as#^*t-s# 
^^«^^ij(D^^^-f v (cys) ^j£#t 5; ymmmffitetoTtzw. 

20 (I) £Lh©«fc5fc^ t@S^fl5fi«J75^ 
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144 

&<<D$rw, m\z.&m&. itm&>, mm, m^mmm, 

10 &Hbffi&xmfe-tZ>Zb&X%% 0 

t^Eis., mm, mm^mmm, fi>'*?n&<*mmm#f 

15 m<n$rmxj£<miMirz>z.b&x%, m#>x^mxfo% 0 

&&mfc, mm±&< <n&m, m^mmsh, mm, msfr&m, 

25 mxfoz> 0 

(iv) ^fc N ^m^mmw, ^^m^mi^m, -ju??^ ^xx^, ia 
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# y F<DW&m&^^^*?j]mmte^m\ir% r. tm&x% z> 0 
m<Dftwx)£<mM-fz> zb&T*%, m$>x^%xfoz> 0 

20 
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i * © i i 
i . n#}<D*>>s<? l€©-#cia?(Mi «*A^ji-« a^^s t , 

±IB^M^*it|R^®lcJ;Sjt«Blt*fc3£<5VNT, JttEB 1$©* ST© 



WO 03/107218 



PCT/JP03/06952 



147 

15 mM<D^KftmmiL^mmm 0 

^ 7" y 7" £ > 

_hSB^SU^Jttfe^ 7" y 7*^ J: S J:b^^^*^ V ^X s JhfB @ fit) <D ^ 7" 

25 m<v— vtummi<Dmpft%v£<D7 ? ^ b i—ya^^tm-t^??* b u—^ 
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148 

_hta g m<D ? >s< ? ft <£> - &Mi£f— * ^mn-r & ~^m^r- # t 

A ©Zl^«5t^aiJ*t^: £ , -LIB" #C#3£?*— * ^ y ^z: J: 9 Et# Ufc_b 

20 aj^ji gftf&^nj * y t° t „ 

25 Sr^bfc^^ 
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sams giM»$J ^f7/^ 

^ -y rf t . 
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150 

S tfMB f^i^M * X y 7° t , 
10 /n^7A 0 

±myy^ b P~>3 ^^rff^i-Sr £&#&£^5it^©i5fflg| 7^*fcf± 
HI 8 3S IB m CO zf xx 7 7 A o 
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i3. g woseft*few:^a©i4^ y YoWk?—* zMmrsm 
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152 

_h|3*5t^ — * * ^ y 7" T b fc _hlE# ^ telfcS V vr -LIES 

&©ii©7 5/igist Lt^st stir ^ / r ^ ^ i , 

20 

15. ^Wtf+JtU-SSV^ eiT©3o©fH*# 

3 ) left yt»±iB^afiH4* y msoflmittr $ / i&s^«:*s 

25 «ffif©:|fcfl&fcU ftlffifcS* oTV^ Salter ^ /BftSrMffiflfctBfci"^ 
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15 

^fefdit^® % fiat^/v^r— bteZ frf-V lS:£5 J; tJV fc WtfBfchft rfi® 
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10 _hf37n >'■7 t ^T*l^ti:±:IB^3a4lL3t^^u•rv^ST^ / til, *5<tt^ 

19. ^Mfh^^*3VNT, J^T©3o©ft#^ 
20 1) seW^fcf^JilB^a^ffi^JJ^^KcD^^^^Tfc^^^^^^, 

2) ^eK^fcfiJbfBMt&tt* 0 y KOMI <9 ^5S^^Sf*^e< , 

3 ) Sc 6«i£ fcf*_h|B^a^tt^ y K^ffi (DWm'&T 5 / KS?:i 
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±mm&7 s ~?mmxTy7 o \z.xm.nvfz.±tm^—7fcm-3^x±mm 
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20 ?7J* 0 

25 3 ) ® e m. ife ^_htB^a^'i4^° y -<:7 o ^- ^mffir s: / tasirii 
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2 4. _h|Bft^Of5|lI02 03S^b^2 3IR<DV>-ftt^— o^|B*c^tbfc7° 
10 _hf&»^:r— ^^##^^T^#U^_b|B#^— *lc^oT\ -LIB— 

is t , 

_h|B W7K m T #^ $ *i ±lBJMct£*l SfftE ^ /V- =¥ *5 «£ rj?, 
25 £r£ kfcflt;^ 
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158 

±mm7km^m^T^^x^m^titc.±mm7kmw / fm^^--, & 
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159 

±m~^.m^y s - ? &m&rr sr-;/ m&mm \mmmm&mmir % mmm 

fl^^/i"^ *3 <£ JbfSf|-«t@S^«#S^ *r v -?\z.xmi£ £ tilt 

3 o . ^mmm'mmzt&m* t v $ titc±mm^mum^ 
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£^tp * ^ ^ Stffi SfEJB W##k33fcfrife £r 3 ^ tr * - * K^fl $ * 6 r. £ £ 
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5 3 4. _bSBfS^^|5S^ 3 15/J^»3 3 3£©vvf;h,j&»— o^fBgc^fc^ 0 

3 5. K©r^/iia?ijf-^^f>Sfi 

3 6. n m(Dmmm-£fz.te±mmmtf v k©t ^ y mmw—$ *m 
15 #1- 6 r 5; y ^ib^ijx— * f?//^ 

20 

« i: % _hfB«#$:^ T -y y"\z. J; 19 £ tbfc#X 5 y M^&ftW^mffi t \zl 
tot, #7 5 ;S^S©x^/v^^f|-|[t5^W-f|-*^7 : s'/^ 
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20 yzfh^ 

3 8. @ ftogew^fcfi&aj&ttaK y k©t =• / ke?ijt-^ £ , 
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If i: , _bfB«#$:^ T y «t t> ^ $ frfc#T 5: 7 g£*£i&s#Po««f i: 

20 39. s e«*fc?^3g©'i4^ v y<ot 5: y mm?*}?*—* 

_hfBT 5 7 m@E^J:r- * Jfc#^IS:fc J: V m% £ tbfcT 5 7 ItlB^J^- * fc^ 
£*l5#t 5 7 Bfe^SoWoSW ±offiHISr*^t- S^MJem*^®: £ > 
±IBT 5 7 g&BE^— * H:^*nS#7 5 7 «^^o«f^^rf§t 

25 
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±mr 5 / wtmm^-?m^m<i£V) m%^tz. @w©r^ s^ih^j^- 

10 _L|B g ft CD r 5 7 ®E?iJf- * t ±fB^«c^ 7 5 7 W&Wf— $ ^ & 

42. g e«*fdf*^®^'i4^ y -<7 o ^ V(D7 5 / mmm^f— $ &m 
±mr 5 / sibh^jt*— ^ ^ $> £ v m% £ ntc 7 5 7 mis^u? 2 - * 
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166 

&i£tt1&&mL : ¥WJTfe & =* ^ t? » ~ * fcgSfT £ *5 £ £r#t§Sc 
10 ^7i»o 

4 3. g ft©1£&<z>S&S*£;fcr*&ai^# P K©r 5: / SfcBE^Jy*— 

±m b &) <Dmwt<Dm e sr* tc &&&&&& v k <otfc& l fcm-a^oi: 
20 ±$&B&k<oT % y^ia^T 2 -^ m^s^r ^/iW#otf$:^ 
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io stsa^ijx — ^ t ^m#-r 57^; ^e^ijx — ^ fy/i, 

tot, y^a£^^^/v ; ¥-^ff#^5^-tvv=¥--f+^^^5/7 0 i:. 
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168 

5 

n ^ ^ A L r £ Sr #!§fc t 1~ § =» ^ t° a - * V) nTfE ft fBfi^#: 0 

4 6. 9 ^/^f<z)Sif-^ ^MtSiif^^M^i > 

20 

25 4 7. .LISAS' TTBfl&fegfcJ:, zkfftl^ (H) &tcfe*^/vm (CH 3 ) 
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&mvtc±m&BT^ymmmM<D$>iz.i/xT-j> (cys) &<g-&tix^ 

ZWt-BrKfe, SR^f^fy (CYS) t^;i/7^ KM^Lt*5!5^o± 

5 leifr ^ y^»^tt-^^^^v^ijov-^^-r v (cys) ^#^l-<^ 
^iM^s/^^-r >- (cys) § ^ « ^m%n<D^x 

T<4> (CYS) fc»^MWDiSri, 

10 

25 ^t?^^^#m^i-s^^^««3g*^b^ 0 
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so. ±m^^^^mmmmt, ^mm^ (h) ^tcn^f-^m (ch 3 ) 

5 si. ±mm%r $ / wtmmm$& t ? 

^mvtc±w,7&mT^ymnmm<D^K^^T4^ (cys) ^-^tix^ 
zm&tctz, mm^^T-o (cys) i^7-f km^lt^?)^o± 

IBaff#T5: yua^fctt-g-^ttfev^rj©^^^^ (CYS) aS£=&b*a^ 
5/M*IJ^U ^KSU©^^^ (CYS) as^qfef «»^^«SlRSrjfl!>^ 

io r^y (cys) ts§7^siJiii(dDi6it, 

5 2. * >v?^«©&«7*~* ^Wt5ftlf-^#^f y^t, 
25 ^ftM^^:^, 
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53. _LfB3r-r v7°mwmm*z, 7kmm^- (h) ^tat^^/um (ch 3 ) 
t -r % m^&mmm 5 2 m^mmo^ nf 7 ^ 

tttiibfc±lB3£^T^/ma^(D^^V^^^^ (CYS) ^#H;*VTV> 
10 V (CYS) KM^LT^!)^o± 

fEjfi^T ^ /^KS^Klte^iftftl^U^i/*^^ (CYS) a$#q£LT^ 

SjM^U ^^IJ^V-^X-r^ (CYS) ^«f§^(^j;S^J(D^^ 

r-Yv (cys) tfi^T^/igiSiliiiMsri^ 

15 

5 5. ±fBft^:(Dt'SlS^ 5 2 3S#>£> 5 4 o^|Bic£;Tb7t:7 0 n 
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